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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optoelectronic device such as 
a liquid crystal device, in which light stability is enhanced and storage 
capacitance is efficiently charged simultaneously. 

SOLUTION: The optoelectronic device is provided with a scanning line 
(3a), a data line (6a), a TFT (30) connected to these, a pixel electrode 
connected to this (9a), storage capacitance (70) including a pixel potential 
side capacity electrode (71) and a fixed potential side capacity electrode 
(72), and a cover layer (80) layered on a position covering at least a 
channel region (1a') of a semiconductor layer (1a) to compose the TFT 
when observed superficially, on a TFT array substrate (10). One electrode 
between the pixel potential side capacity electrode and the fixed potential 
side capacity electrodes, and the cover layer are formed from the same 
silicon layer. Then, the one electrode is formed so as to have a low 
resistance by being doped in a manufacturing process. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor connected to the scanning line and the data line which carry out a 
phase crossover on a substrate, and this scanning line and the data line, The storage capacitance 
containing the pixel electrode connected to this thin film transistor, and the fixed potential side capacity 
electrode which opposite arrangement is carried out through a dielectric film, and is made into fixed 
potential at the pixel potential side capacity electrode which is connected to this pixel electrode and 
made into pixel electrode potential, and this pixel potential side capacity electrode, It has the cover 
layer of the semi-conductor layer which constitutes said thin film transistor by which looked at the 
channel field superficially at least, and the laminating was carried out to the wrap location. It is the 
electro-optic device characterized by forming one electrode and said cover layer from the same silicon 
layer among said pixel potential side capacity electrode and said fixed potential side capacity electrode. 
[Claim 2] The thickness of said cover layer is an electro-optic device according to claim 1 characterized 
by being 100nm - 300nm. 

[Claim 3] A part for the silicon layer which a part for the silicon layer which makes one [ said ] electrode 
has conductivity by doping an impurity, and makes said cover layer is an electro-optic device according 
to claim 1 or 2 characterized by conductivity being smaller than one [ said ] electrode by not doping said 
impurity. 

[Claim 4] Said cover layer is an electro-optic device according to claim 3 characterized by not 
dissociating from one [ said ] electrode in pattern. 

[Claim 5] A part for the silicon layer which makes one [ a part for the silicon layer which makes said 
cover layer, and / said ] electrode is an electro-optic device according to claim 1 or 2 characterized by 
there being conductivity by doping an impurity. 

[Claim 6] One [ said ] electrode is an electro-optic device according to claim 5 which is said fixed 
potential side capacity electrode, and is characterized by not separating said cover layer from one 
[ said ] electrode in pattern. 

[Claim 7] Said cover layer is an electro-optic device according to claim 3 or 6 characterized by 
dissociating from one [ said ] electrode in pattern. 

[Claim 8] Said fixed potential side capacity electrode is an electro-optic device given in any 1 term of 
claims 1-7 characterized by connecting with fixed potential wiring. 

[Claim 9] It is an electro-optic device given in any 1 term of claims 1-7 characterized by having further 
the conductive upper light-shielding film which the laminating is carried out to said thin film transistor 
bottom on said substrate, and specifies the non-opening field of a pixel partially at least, connecting said 
fixed potential side capacity electrode to said upper light-shielding film, and being dropped on fixed 
potential through said upper light-shielding film. 

[Claim 10] It is an electro-optic device given in any 1 term of claims 1-7 characterized by carrying out 
the laminating to said thin film transistor bottom on said substrate, having further the lower layer light- 
shielding film of wrap conductivity for said channel field from the this bottom, connecting said fixed 
potential side capacity electrode to said lower layer light-shielding film, and being dropped on fixed 
potential through said lower layer light-shielding film. 



[Claim 1 1] It is an electro-optic device given in any 1 term of claims 1-10 characterized by forming the 
electrode of another side from the same layer as the gate electrode layer which constitutes said thin 
film transistor among said pixel potential side capacity electrode and said fixed potential side capacity 
electrode. 

[Claim 12] It is an electro-optic device given in any 1 term of claims 1-10 characterized by forming the 
electrode of another side from the same layer as said semi-conductor layer among said pixel potential 
side capacity electrode and said fixed potential side capacity electrode. 

[Claim 13] It is an electro-optic device given in any 1 term of claims 1-10 characterized by forming the 
electrode of another side from the same layer as said pixel electrode among said pixel potential side 
capacity electrode and said fixed potential side capacity electrode. 

[Claim 14] The process which forms on a substrate the scanning line and the data line which carry out a 
phase crossover, and the process which forms the thin film transistor connected to this scanning line 
and the data line, The process which forms the storage capacitance containing the process which forms 
the pixel electrode connected to this thin film transistor, and the fixed potential side capacity electrode 
which opposite arrangement is carried out through a dielectric film, and is made into fixed potential at 
the pixel potential side capacity electrode which is connected to said pixel electrode and made into pixel 
electrode potential, and this pixel potential side capacity electrode, It has the process which forms the 
cover layer of the semi-conductor layer which constitutes said thin film transistor by which looks at a 
channel field superficially at least, and a laminating is carried out to a wrap location. The manufacture 
approach of the electro-optic device characterized by forming one electrode and said cover layer from 
the same silicon layer among said pixel potential side capacity electrode and said fixed potential side 
capacity electrode at the process which forms the process which forms said storage capacitance, and 
said cover layer. 

[Claim 15] The manufacture approach of the electro-optic device according to claim 14 characterized 
by the conductive thing to give at a part for the silicon layer which makes one [ said ] electrode by the 
ion implantation which carries out the mask of the part for the silicon layer which makes said cover 
layer at the process which forms said storage capacitance. 

[Claim 16] The thin film transistor connected to the scanning line and the data line which carry out a 
phase crossover on a substrate, and this scanning line and the data line, The storage capacitance 
containing the pixel electrode connected to this thin film transistor, and the fixed potential side capacity 
electrode which opposite arrangement is carried out through a dielectric film, and is made into fixed 
potential at the pixel potential side capacity electrode which is connected to this pixel electrode and 
made into pixel electrode potential, and this pixel potential side capacity electrode, It is the electro- 
optic device which is equipped with the protection-from-light layer which becomes with the silicon of 
the semi-conductor layer which constitutes said thin film transistor by which looked at the channel field 
superficially at least, and the laminating was carried out to the wrap location, and is characterized by 
forming one electrode of said storage capacitance in said protection-from-light layer and this layer. 
[Claim 17] One electrode of said storage capacitance formed in said protection-from-light layer and this 
layer is an electro-optic device according to claim 16 characterized by connecting said protection- 
from-light layer to the protection-from-light layer of a wrap 2nd. 

[Claim 18] One electrode of said storage capacitance formed in said protection-from-light layer and this 
layer is an electro-optic device according to claim 16 or 17 characterized by having the protection- 
from-light layer of a wrap 3rd for said semi-conductor layer in the lower layer of said semi-conductor 
layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the electro-optic device of the format equipped with the 
storage capacitance for holding the potential written especially in the pixel electrode, and the thin film 
transistor for pixel switching (TFT is called suitably below Thin Film Transistor:) into the laminated 
structure on a substrate, and the technical field of the manufacture approach. 
[0002] 

[Background of the Invention] In the electro-optic device of a TFT active-matrix drive format, if 
incident light is irradiated by the channel field of TFT for pixel switching established in each pixel, a 
current will occur in excitation by light and the property of TFT will change. It becomes important to 
shade the incident light to the channel field and its boundary region of TFT especially, in the case of the 
electro-optic device for the light valves of a projector, since the reinforcement of incident light is high, 
then, the light-shielding film which specifies the opening field of each pixel conventionally established in 
the opposite substrate — or it is constituted so that the starting channel field and its boundary region 
may be shaded with the data line which consists of metal membranes, such as aluminum, while passing 
through a TFT top. Moreover, the technique of decreasing the light which carries out incidence to a 
channel field by the light-shielding film formed in JP.9-33944.A from a-Si (amorphous silicon) with a 
large refractive index is indicated. Furthermore, the light-shielding film which consists of a refractory 
metal may be prepared also in the location (namely, under TFT) which counters on a TFT array 
substrate at TFT for pixel switching. Thus, if a light-shielding film is prepared also in the TFT bottom, 
when the rear-face reflection from a TFT array substrate side and two or more electro-optic devices 
are combined through prism etc. and it constitutes one optical system, it can prevent that the incident 
light which runs through prism etc. carries out incidence to TFT of the electro-optic device concerned 
from other electro-optic devices. 

[0003] On the other hand, generally, if a scan signal is supplied to the gate electrode of TFT through the 
scanning line in this kind of electro-optic device, TFT will be made into an ON state and the picture 
signal supplied to the source field of a semi-conductor layer through the data line will be supplied to a 
pixel electrode through between the source-drain concerned of TFT. In order to cover a long time 
farther than the time amount made into this ON state and to hold the electrical potential difference of 
each picture signal supplied through TFT since only a short time is extremely performed for every pixel 
electrode through TFT, as for supply of such a picture signal, it is common to each pixel electrode that 
storage capacitance is added (to liquid crystal capacity etc. and juxtaposition). And such storage 
capacitance equips the capacity electrode which is installed from the conductive polish recon film which 
generally constitutes the drain field of TFT connected to the pixel electrode, and is made into pixel 
electrode potential, and this capacity electrode with the capacity line made into fixed potential including 
the electrode section by which opposite arrangement was carried out through the dielectric film, and is 
constituted. 
[0004] 
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[Problem(s) to be Solved by the Invention] However, according to the various protection-fronrHight 
techniques mentioned above, there are the following troubles. That is, according to the technique which 
forms a light-shielding film on an opposite substrate and a TFT array substrate first, the protection from 
light to the light which looked at in three dimension, for example, has estranged considerably through a 
liquid crystal layer, an electrode, an interlayer insulation film, etc., and carries out incidence aslant to 
between both is not enough between a light-shielding film and a channel field. In addition, finally the 
multiple echo light in which the reflected light or this which requires the light which invaded in the 
electro-optic device from the field without a light-shielding film after being reflected by the inside 
(namely, near field facing a channel field) of a light-shielding film or the data line was further reflected by 
the inside of a light-shielding film or the data line may arrive at the channel field of TFT. Moreover, since 
the data line needs to arrange an interlayer insulation film thick among both to extent which sees 
superficially, and is formed in the shape of [ which intersects perpendicularly with the scanning line and 
is extended ] a stripe, and can disregard the bad influence of capacity coupling of the data line and a 
channel field according to the technique which shades with the data line, it is fundamentally difficult to 
fully shade. Moreover, according to the technique given in JP,9-33944,A, in order to form the a~Si film 
on a gate line, and to reduce the bad influence of capacity coupling of a gate electrode and the a-Si film, 
it is necessary to stack a comparatively thick interlayer insulation film among both. Consequently, while 
a laminated structure carries out complicated hypertrophy with a-Si film, an interlayer insulation film, 
etc. which are formed additionally, it is difficult to perform sufficient protection from light to slanting 
incident light and internal reflection light too. It takes for attaining highly-minute-izing of an electro- 
optic device, or detailed-ization of a pixel pitch, and according to the various conventional protection- 
from-light techniques mentioned above, it becomes more difficult to give sufficient protection from light, 
and there is a trouble that a flicker etc. will arise and the grace of a display image will fall by change of 
the transistor characteristics of TFT in order to meet a general request called high-definition-izing of a 
display image in recent years especially. 

[0005] On the other hand, according to the technique which adds the storage capacitance mentioned 
above, there are the following troubles. Namely, although what a pixel numerical aperture is raised for 
(that is, the opening field which display light penetrates is extended in each pixel to the non-opening 
field in each pixel which display light does not penetrate) becomes important in this kind of electro-optic 
device, making a pixel pitch detailed for high-definition-izing of a display image Thus, the non-opening 
field of each pixel which can wire the scanning line and a capacity line becomes narrow with a raise in 
the numerical aperture of a pitch minutely pixel. For this reason, it becomes difficult to give sufficient 
conductivity for to make the storage capacitance of sufficient magnitude, the scanning line, or a 
capacity line, so that detailed-ization of a pixel pitch progresses. And if sufficient storage capacitance is 
not obtained or sufficient conductivity for the scanning line or a capacity line is not acquired, finally, the 
cross talk and ghost in a display image will increase, and the trouble of carrying out image quality 
degradation will arise. 

[0006] Let it be a technical problem to offer the electro-optic device which this invention is made in 
view of an above-mentioned trouble, and it excels in lightfastness, and can make storage capacitance 
efficiently, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] The scanning line and the data line which carry out a phase crossover 
on a substrate in order that the electro-optic device of this invention may solve the above-mentioned 
technical problem, The thin film transistor connected to this scanning line and the data line, and the 
pixel electrode connected to this thin film transistor, The storage capacitance containing the fixed 
potential side capacity electrode which opposite arrangement is carried out through a dielectric film, and 
is made into fixed potential at the pixel potential side capacity electrode which is connected to this pixel 
electrode and made into pixel electrode potential, and this pixel potential side capacity electrode, It has 
the cover layer of the semi-conductor layer which constitutes said thin film transistor by which looked 



-5- 



11 . k 

at the channel field superficially at least, and the laminating was carried out to the wrap location, and 
one electrode and said cover layer are formed from the same silicon layer among said pixel potential 
side capacity electrode and said fixed potential side capacity electrode. 

[0008] according to the electro-optic device of this invention, a thin film transistor is seen superficially 
and covered with the cover layer which consists of various kinds of silicon layers, such as p-Si (polish 
recon film), a-Si (amorphous silicon film) or doped silicon, and non doped silicon, from the bottom 
namely, a substrate top — setting — from a top. Generally such a silicon layer wears the brown taste, 
and has the property in which the rate of light absorption absorbs light highly (namely, low 
[ permeability ]), compared with glass ingredients which constitute an interlayer insulation film, such as 
PSG (phosphorus silicate glass) and BSG (boron silicate glass). If it is a silicon layer here, unlike the 
case where it shades in metal layers, such as Ti (titanium) and Cr (chromium), only the part which is 
small and ends can approach a thin film transistor, and the stress generated between semi-conductor 
layers, gate electrode layers, etc. which constitute a thin film transistor can arrange it. That is, even if it 
arranges the cover layer which consists of the silicon layer concerned through the insulator layer 
between films on a thin film transistor, the stress generated the inside of manufacture and after product 
completion hardly poses a problem. If especially optical reinforcement is raised, since the need of it 
being necessary to make it thicker, detaching to a distance for the stress relaxation accompanying this, 
and arranging also in the case of a metal layer [ such ] for protection from light will come out, the cover 
layer which consists of a silicon layer is very advantageous, furthermore, the thing for which a cover 
layer is formed from a non doped silicon layer without conductivity — or while forming from a silicon 
layer with conductivity, even if it carries out contiguity arrangement of a cover layer and the thin film 
transistor (especially the gate electrode and semi-conductor layer) mutually by dropping on fixed 
potential, capacity coupling between both hardly poses a problem Therefore, according to this invention, 
the cover layer in which contiguity arrangement is possible can perform protection from light to the light 
(for example, slanting incident light, internal reflection light, multiple echo light, return light from a rear 
face, etc.) which is going to carry out incidence to a channel field near the channel field concerned, 
without causing the problem concerning stress and capacity coupling. For this reason, according to this 
invention, since slanting incident light etc. can fully be shaded by the light-shielding film relatively 
arranged in the distance like the background technique mentioned above, it is very advantageous. 
[0009] And according to this invention, the potential written in the pixel electrode through the data line 
and a thin film transistor can be comparatively held over long duration with the storage capacitance in 
which one electrode was formed from the same silicon layer as a cover layer in this way. That is, the 
storage capacitance concerned can be built, avoiding the complication or hypertrophy of a laminated 
structure by carrying out the laminating of the conductive layer chiefly used only as an electrode of 
storage capacitance additionally. Under the present circumstances, if one electrode is a fixed potential 
side capacity electrode, it is not necessary to separate and carry out patterning of a cover layer and 
one electrode irrespective of whether a part for the silicon layer which forms a cover layer is used as 
non doped silicon without conductivity, or it considers as doped silicon with conductivity. Moreover, 
what is necessary is just to let a part for the silicon layer which forms a cover layer be a non doped 
silicon layer without conductivity, if one electrode is a pixel potential side capacity electrode (floating 
potential is sufficient as the potential of a cover layer in this case). Or while using as a doped silicon 
layer with conductivity a part for the silicon layer which forms a cover layer, it is [ that what is 
necessary is to separate a cover layer and one electrode and just to carry out patterning ] good to drop 
a cover layer on fixed potential preferably in this case. In addition, as fixed potential, touch-down 
potential is sufficient and counterelectrode potential is sufficient, anyway, a cover layer gives 
conductivity and drops on fixed potential so that contiguity arrangement to a channel field may be 
possible — or it is better not to give conductivity. Thus, storage capacitance is efficiently made and put 
in the field on the limited substrate, preventing that a laminated structure complicates or ######s as a 
whole, since the same silicon layer as a cover layer can be used as one electrode of storage 
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capacitance according to this invention, satisfying the conditions that it is desirable for the light 
absorption in a cover layer. 

[0010] Attaining high numerical aperture-ization of a pitch minutely pixel especially with the storage 
capacitance efficiently made by coincidence, avoiding the problem that it is possible according to this 
invention to excel in lightfastness and to make storage capacitance efficiently the above result, a flicker 
etc. will arise by change of the transistor characteristics of a thin film transistor, and the grace of a 
display image will fall by the especially excellent lightfastness, the cross talk and ghost in a display 
image are reduced, and image quality can be improved. 

[0011] In addition, the so-called bottom gate mold located in the channel field bottom is sufficient as 
the gate electrode with which the so-called top gate mold located in the channel field bottom is 
sufficient as the gate electrode which consists of a part of scanning line with an electrode, and it 
consists of a part of scanning line as such a thin film transistor. Moreover, the upper part of the 
scanning line or a lower part is sufficient as the location between layers of storage capacitance on a 
substrate. In addition, the upper part of the scanning line or a lower part is sufficient also as the location 
between layers of a pixel electrode on a substrate. Moreover, the thin film transistor bottom is sufficient 
also as a laminating location of a cover layer, and the bottom is sufficient. Furthermore, about the 
vertical relation on the substrate of a pixel potential side capacity electrode and a fixed potential side 
capacity electrode, whichever is sufficient, and the electrode of another side can consist of same film as 
each electric conduction film, such as a semi-conductor layer, the scanning line, the data line, a light- 
shielding film, and a pixel electrode. In addition, like the above, the electro-optic device of a 
transparency mold is sufficient as the electro-optic device of this invention constituted, and the 
electro-optic device of a reflective mold is sufficient as it. 

[0012] In one mode of the electro-optic device of this invention, the thickness of said cover layer is 
100nm - 300nm. 

[0013] According to this mode, that rate of light absorption is fully practically raised by setting 
preferably 1 0Onm - 300nm of thickness of a cover layer to about 200nm. And if it is thickness of this 
level, the stress generated by existence of the cover layer concerned will hardly pose a problem 
practically, either, but will be stopped by extent from which the level difference in the substrate side of 
the pixel electrode which originates in existence of a cover layer further and is generated hardly poses a 
problem practically, either. 

[0014] In other modes of the electro-optic device of this invention, a part for the silicon layer which a 
part for the silicon layer which makes one [ said ] electrode has conductivity by doping an impurity, and 
makes said cover layer has conductivity smaller than one [ said ] electrode by not doping said impurity. 
[0015] According to this mode, by doping an impurity, one electrode is that with conductivity (that is, it 
consists of doped silicon), and may function good as an electrode of storage capacitance. On the other 
hand, conductivity of a cover layer is small by not doping an impurity (that is, it consists of non doped 
silicon). For this reason, since capacity coupling hardly poses a problem even if it carries out contiguity 
arrangement of the cover layer at a thin film transistor (especially that gate electrode and semi- 
conductor layer), the incident light of the slant which is going to carry out incidence to a channel field 
etc. is absorbable to a channel field with the cover layer by which contiguity arrangement was carried 
out. According to this mode which divides both by the existence of a dope as compared with the case 
where the cover layer which has conductivity especially, and one electrode are separated in pattern, 
higher dependability is acquired. 

[0016] In a mode with the small conductivity of this cover layer, said cover layer does not need to be 
separated from one [ said ] electrode in pattern. 

[0017] That is, if constituted in this way, even if it does not dissociate from one electrode in pattern, 
since conductivity (consisting of non doped silicon) of a cover layer is small, also when one electrode is 
a pixel potential side capacity electrode, the potential of a cover layer will not sway according to pixel 
electrode potential. Therefore, most things for which potential fluctuation of a cover layer does a bad 
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influence to a channel field cannot be found. Or if one electrode is a fixed potential side capacity 
electrode, most things for which potential fluctuation of a cover layer does a bad influence to a channel 
field too cannot be found. Therefore, it is not necessary to cause the complication of a laminated 
structure and the dependability fall of equipment by separating in pattern the cover layer and one 
electrode which consist of same silicon layer. Since the area of one electrode of storage capacitance 
can be extended as compared with the case where it separates into coincidence, the increment in 
storage capacitance can be aimed at. 

[0018] Or in other modes of this invention, a part for the silicon layer which makes one [ a part for the 
silicon layer which makes said cover layer, and / said ] electrode has conductivity by doping an impurity. 
[0019] According to this mode, by doping an impurity, one electrode is that with conductivity (that is, it 
consists of doped silicon), and may function good as an electrode of storage capacitance. And a cover 
layer has conductivity by doping an impurity similarly (that is, it consists of doped silicon). Therefore, in 
this case, since capacity coupling hardly poses a problem by dropping a cover layer on fixed potential 
even if it carries out contiguity arrangement at a thin film transistor (especially that gate electrode and 
semi-conductor layer), the incident light of the slant which is going to carry out incidence to a channel 
field etc. is absorbable to a channel field with the cover layer by which contiguity arrangement was 
carried out. 

[0020] In the mode which has conductivity in this cover layer, one [ said ] electrode is said fixed 
potential side capacity electrode, and said cover layer does not need to be separated from one [ said ] 
electrode in pattern. 

[0021] Thus, if constituted, since one electrode will be a fixed potential side capacity electrode, let the 
cover layer which is not separated from the electrode of one of these in pattern be fixed potential. 
Therefore, even if it carries out contiguity arrangement of the cover layer at a thin film transistor 
(especially the gate electrode and semi-conductor layer), capacity coupling hardly poses a problem. 
Since the area of one electrode of storage capacitance can be extended as compared with the case 
where it separates into coincidence, the increment in storage capacitance can be aimed at. 
[0022] Or in the mode with the small conductivity of these cover layers, or the mode which has 
conductivity in a cover layer, said cover layer may be separated from one [ said ] electrode in pattern. 
[0023] Thus, first, if constituted, when the conductivity of a cover layer is a small mode, it is not 
because it is [ whether one electrode is a fixed potential side capacity electrode or ] a pixel potential 
side capacity electrode, but potential fluctuation of a cover layer can be reduced more certainly, 
moreover, the voice which has conductivity in a cover layer — when like, it is not because it is 
[ whether one electrode is a fixed potential side capacity electrode or ] a pixel potential side capacity 
electrode, and if a cover layer with the conductivity separated from one electrode in pattern is made 
into fixed potential, even if it carries out contiguity arrangement of the cover layer at a thin film 
transistor (especially the gate electrode and semi-conductor layer), capacity coupling will hardly pose a 
problem. In addition, relaxation of the stress resulting from making both additionally in a laminated 
structure can be aimed at by separating both. In addition, such a cover layer may be separated in the 
shape of an island for every pixel. 

[0024] In other modes of the electro-optic device of this invention, said fixed potential side capacity 
electrode is connected to fixed potential wiring. 

[0025] According to this mode, since it connects with fixed potential wiring of the capacity line which is 
spread around the shape of a grid, and in the shape of a stripe for example, in an image display field, and 
is installed outside an image display field, and is dropped on touch-down potential or counterelectrode 
potential, let a fixed potential side capacity electrode be fixed potential certainly and stably. 
[0026] Or in other modes of the electro-optic device of this invention, it has further the conductive 
upper light-shielding film which the laminating is carried out to said thin film transistor bottom on said 
substrate, and specifies the non-opening field of a pixel partially at least, and it connects with said 
upper light-shielding film, and said fixed potential side capacity electrode is dropped to fixed potential 
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through said upper light-shielding film. 

[0027] According to this mode, the non-opening field of each pixel is partially prescribed at least by the 
upper light-shielding films, such as the shape of the shape of a grid by which the laminating was carried 
out to the transistor bottom, the shape of a stripe, and an island. And it becomes possible to achieve 
such two functions, reducing complication of a laminated structure, since there is conductivity in the 
starting upper light-shielding film and it has not only a protection-frorrHight function but a function as 
**** potential wiring. And by using the upper light-shielding film by which the laminating was especially 
carried out in this way to the thin film transistor bottom as fixed potential wiring, contact between the 
upper light-shielding film and a fixed potential side capacity electrode can be taken also in the part 
where it sees superficially on a substrate and a semi-conductor layer exists. Furthermore, since a 
silicon layer can be immediately stacked after dielectric film formation of storage capacitance by using 
the upper light-shielding film by which the laminating was carried out in this way to the thin film 
transistor bottom as fixed potential wiring, a production process top is also very advantageous. 
[0028] Or in other modes of the electro-optic device of this invention, the laminating is carried out to 
said thin film transistor bottom on said substrate, and it has further the lower layer light-shielding film of 
wrap conductivity for said channel field from the this bottom, and it connects with said lower layer light- 
shielding film, and said fixed potential side capacity electrode is dropped to fixed potential through said 
lower layer light-shielding film. 

[0029] According to this mode, the non-opening field of each pixel is partially prescribed at least by 
lower layer light-shielding films, such as the shape of the shape of a grid by which the laminating was 
carried out to the transistor bottom, the shape of a stripe, and an island. And it becomes possible to 
achieve such two functions, reducing complication of a laminated structure, since there is conductivity 
in the starting lower layer light-shielding film and it has not only a protection-frorrHight function but a 
function as **** potential wiring. 

[0030] In other modes of the electro-optic device of this invention, the electrode of another side is 
formed from the same layer as the gate electrode layer which constitutes said thin film transistor among 
said pixel potential side capacity electrode and said fixed potential side capacity electrode. 
[0031] Since according to this mode one electrode consists of same silicon layer as a cover layer and 
the electrode of another side consists of the same layer as the gate electrode layer which consists of 
conductive polish recon film, construction of storage capacitance is attained avoiding complication and 
hypertrophy of a laminated structure. In addition, what is necessary is just to dissociate in [ a gate 
electrode layer and the electrode of another side ] pattern in this case. 

[0032] In other modes of the electro-optic device of this invention, the electrode of another side is 
formed from the same layer as said semi-conductor layer among said pixel potential side capacity 
electrode and said fixed potential side capacity electrode. 

[0033] Since according to this mode one electrode consists of same silicon layer as a cover layer and 
the electrode of another side consists of the same layer as the semi-conductor layer which consists for 
example, of polish recon film, construction of storage capacitance is attained avoiding complication and 
hypertrophy of a laminated structure. In addition, what is necessary is just to form the electrode of 
another side from the drain field of a semi-conductor layer in this case (that is, it is not necessary to 
dissociate in [ a semi-conductor layer and the electrode of another side ] pattern). 
[0034] In other modes of the electro-optic device of this invention, the electrode of another side is 
formed from the same layer as said pixel electrode among said pixel potential side capacity electrode 
and said fixed potential side capacity electrode. 

[0035] Since according to this mode one electrode consists of same silicon layer as a cover layer and 
the electrode of another side consists of the same layer as the pixel electrode which consists for 
example, of ITO (Indium Tin Oxide) film, construction of storage capacitance is attained avoiding 
complication and hypertrophy of a laminated structure. In addition, since it does not only dissociate in 
pattern and the electrical installation between errors due to curvature and refraction is obtained 
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[ electrode / the pixel potential side capacity electrode, then / of another side / the electrode and pixel 
electrode ] in the electrode of another side in this case, it is advantageous. 

[0036] The process which forms on a substrate the scanning line and the data line which carry out a 
phase crossover in order that the manufacture approach of the electro-optic device of this invention 
may solve the above-mentioned technical problem, The process which forms the thin film transistor 
connected to this scanning line and the data line, The process which forms the storage capacitance 
containing the process which forms the pixel electrode connected to this thin film transistor, and the 
fixed potential side capacity electrode which opposite arrangement is carried out through a dielectric 
film, and is made into fixed potential at the pixel potential side capacity electrode which is connected to 
said pixel electrode and made into pixel electrode potential, and this pixel potential side capacity 
electrode, It has the process which forms the cover layer of the semi-conductor layer which constitutes 
said thin film transistor by which looks at a channel field superficially at least, and a laminating is carried 
out to a wrap location. At the process which forms the process which forms said storage capacitance, 
and said cover layer, one electrode and said cover layer are formed from the same silicon layer among 
said pixel potential side capacity electrode and said fixed potential side capacity electrode. 
[0037] According to the manufacture approach of the electro-optic device of this invention, the process 
which forms the scanning line and the data line, the process which forms a thin film transistor, the 
process which forms a pixel electrode, the process which forms storage capacitance, and the process 
which forms a cover layer get mixed up in the sequence according to the laminated structure of the 
electro-optic device concerned, or is performed to coincidence. At the process which forms the process 
which forms storage capacitance, and a cover layer especially here, from the same silicon layer, since 
one electrode and cover layer are formed among a pixel potential side capacity electrode and a fixed 
potential side capacity electrode, the electro-optic device of this invention mentioned above can be 
manufactured comparatively easily. 

[0038] In other modes of the manufacture approach of the electro-optic device of this invention, 
conductivity is given to a part for the silicon layer which makes one [ said ] electrode at the process 
which forms said storage capacitance by the ion implantation which carries out the mask of the part for 
the silicon layer which makes said cover layer. 

[0039] According to this mode, it is the cover layer which is not separated from one electrode in pattern, 
and the cover layer from which capacity coupling with a thin film transistor does not pose a problem can 
be manufactured comparatively easily. 

[0040] The scanning line and the data line which carry out a phase crossover on a substrate in order 
that other electro-optic devices of this invention may solve the above-mentioned technical problem, 
The thin film transistor connected to this scanning line and the data line, and the pixel electrode 
connected to this thin film transistor, The storage capacitance containing the fixed potential side 
capacity electrode which opposite arrangement is carried out through a dielectric film, and is made into 
fixed potential at the pixel potential side capacity electrode which is connected to this pixel electrode 
and made into pixel electrode potential, and this pixel potential side capacity electrode, It has the 
protection-from-light layer which becomes with the silicon of the semi-conductor layer which 
constitutes said thin film transistor by which looked at the channel field superficially at least, and the 
laminating was carried out to the wrap location, and one electrode of said storage capacitance is formed 
in said protection-from-light layer and this layer. 

[0041] Therefore, attaining high numerical aperture-ization of a pitch minutely pixel especially with the 
storage capacitance efficiently made by coincidence, avoiding the problem that it is possible to excel in 
lightfastness and to make storage capacitance efficiently, a flicker etc. will arise by change of the 
transistor characteristics of a thin film transistor, and the grace of a display image will fall by the 
especially excellent lightfastness, the cross talk and ghost in a display image are reduced, and image 
quality can be improved. 

[0042] As for one electrode of said storage capacitance formed in said protection-from-light layer and 
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this layer, said protection-from-light layer may be connected to the protection-from-light layer of a 
wrap 2nd in such other electro-optic devices of this invention. Or one electrode of said storage 
capacitance formed in said protection-from-light layer and this layer may be equipped with the 
protection-from-light layer of a wrap 3rd for said semi-conductor layer in the lower layer of said semi- 
conductor layer. 

[0043] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0044] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. Each following operation gestalt applies the electro-optic device of this invention to liquid 
crystal equipment. 

[0045] (The 1st operation gestalt) The configuration of the electro-optic device in the 1st operation 
gestalt of this invention is explained with reference to drawing 4 from drawing 1 . Drawing 1 is equal 
circuits, such as various components in two or more pixels formed in the shape of [ which constitutes 
the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is a top view of two or 
more pixel groups where the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed adjoins each other. Drawing 3 is the A-A' sectional view of drawing 2 R> 2, 
and drawing 4 is the B-B' sectional view of drawing 2 . In addition, in order to make each class and each 
part material into the magnitude of extent which can be recognized on a drawing, scales are made to 
have differed for each class or every each part material in drawing 3 and drawing 4 . 
[0046] In drawing 1 , TFT30 for two or more pixels formed in the shape of [ which constitutes the image 
display field of the electro-optic device in this operation gestalt ] a matrix to carry out switching control 
of pixel electrode 9a and the pixel electrode 9a concerned is formed, and data-line 6a to which a picture 
signal is supplied is electrically connected to the source concerned of TFT30. The picture signals S1, S2, 
— , Sn written in data-line 6a may be supplied to line sequential, and you may make it supply them to 
this order for every group to two or more data-line 6a which adjoin each other. Moreover, scanning-line 
3a is electrically connected to the gate of TFT30, and it consists of predetermined timing so that the 
scan signals G1, G2, — , Gm may be impressed to scanning-line 3a in pulse line sequential at this order. 
It connects with the drain of TFT30 electrically, and pixel electrode 9a writes in the picture signals S1, 
S2, — , Sn supplied from data-line 6a in TFT30 which is a switching element when only a fixed period 
closes the switch to predetermined timing. Fixed period maintenance of the picture signals SI, S2, — , 
Sn of the predetermined level written in the liquid crystal as an example of electrooptic material through 
pixel electrode 9a is carried out between the counterelectrodes (it mentions later) formed in the 
opposite substrate (it mentions later). When the orientation and order of molecular association change 
with the voltage levels impressed, liquid crystal modulates light and enables a gradation display. The 
transmission to incident light decreases according to the electrical potential difference impressed in the 
unit of each pixel when it was in no MARI White mode, if it is in NOMA reeve rack mode, the 
transmission to incident light will be increased according to the electrical potential difference impressed 
in the unit of each pixel, and light with the contrast according to a picture signal will carry out outgoing 
radiation from an electro-optic device as a whole. Here, in order to prevent the held picture signal 
leaking, storage capacitance 70 is added to the liquid crystal capacity and juxtaposition which are 
formed between pixel electrode 9a and a counterelectrode. 

[0047] Especially with this operation gestalt, storage capacitance 70 is formed by carrying out opposite 
arrangement of the pixel potential side capacity electrode 71 connected to the drain (and pixel electrode 
9a) of TFT30, and the fixed potential side capacity electrode 72 connected to an example slack capacity 
line 300 of fixed potential wiring which consists of a light-shielding film like the after-mentioned through 
a dielectric film. And either is formed from the same silicon layer as a wrap cover layer like the after- 
mentioned in the channel field of the semi-conductor layer which constitutes TFT30 among the pixel 
potential side capacity electrode 71 and the fixed potential side capacity electrode 72. 
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[0048] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0049] Moreover, scanning-line 3a is arranged so that channel field 1a f shown in the slash field of a Fig. 
Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as a 
gate electrode (with this operation gestalt, especially scanning-line 3a is broadly formed in the part used 
as the gate electrode concerned). Thus, TFT30 for pixel switching by which opposite arrangement of the 
scanning-line 3a was carried out as a gate electrode is formed in the crossing part of scanning-line 3a 
and data-line 6a at channel field 1a\ respectively. In addition, although TFT30 and storage capacitance 
70 grade are illustrated in the detail only about the upper right pixel among four pixels, TFT30 and 
storage capacitance 70 grade are made from drawing 2 by each pixel like this in fact. 
[0050] the conductive upper light-shielding film 90 which constitutes the capacity line 300 shown in 
drawing 1 from this operation gestalt is formed in the shape of a grid along the gap of each pixel 
electrode (the after-mentioned — like — a substrate top — setting — the upper layer side of TFT30), 
and lower layer light-shielding film 1 1a is prepared in the shape of a grid similarly (the after-mentioned - 
- like — a substrate top — setting — the lower layer side of TFT30). These upper light-shielding films 
90 and lower layer light-shielding film 11a consist of the metal simple substance containing at least one 
of refractory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), 
and Pb (lead), an alloy, metal silicide, a polysilicon side, a thing that carried out the laminating of these, 
respectively. Especially with this operation gestalt, since the upper light-shielding film 90 serves also as 
the function as a capacity line 300, it is necessary to form the upper light-shielding film 90 at least from 
a conductive ingredient among these light-shielding films but, and if it constitutes so that lower layer 
light-shielding film 1 1a may serve as the function as a capacity line 300, it is necessary to form lower 
layer light-shielding film 11a from a conductive ingredient at least conversely. 

[0051] As shown in drawing 4 from drawing 2 , especially with this operation gestalt, the cover layer 80 
which consists of a silicon layer is formed in the upper layer side near the gate electrode of TFT30, and 
channel field 1a' is covered from the bottom. Furthermore, the pixel potential side capacity electrode 71 
of storage capacitance 70 is formed from the same layer as scanning-line 3a f and the fixed potential 
side capacity electrode 72 of storage capacitance 70 is formed from the same silicon layer as a cover 
layer 80. By carrying out opposite arrangement of these pixel potential side capacity electrodes 71 and 
the fixed potential side capacity electrode 72 through a dielectric film 74, the storage capacitance 70 of 
the abbreviation mold for L characters containing the part extended along with data-line 6a and 
scanning-line 3a to the field which laps with field and scanning-line 3a which sees superficially and 
mainly laps with data-line 6a is built. Moreover, a dielectric film 74 consists of silicon oxide film, such as 
comparatively thin HTO film of about 5-200nm of thickness, and LTO film, or a silicon nitride film. As 
long as the dependability of thickness is fully acquired from a viewpoint which increases storage 
capacitance 70, a dielectric film 74 is so good that it is thin. 

[0052] Moreover, a part for the silicon layer which makes the fixed potential side capacity electrode 72 
especially with this operation gestalt has conductivity by doping an impurity, and a part for the silicon 
layer which makes the cover layer 80 which consists of same silicon layer as this does not have 
conductivity by not doping an impurity. And it does not dissociate in [ the cover layer 80 which consists 
of these same silicon layers, and the fixed potential side capacity electrode 72 ] pattern. 
[0053] As shown in drawing 2 and drawing 3 , data-line 6a is electrically connected to 1d of high 
concentration source fields among semi-conductor layer 1a which consists of polish recon film through 
a contact hole 81. 

[0054] Moreover, as shown in drawing 2 and drawing 4 , the fixed potential side capacity electrode 72 is 
connected to the upper light-shielding film 90 which constitutes the capacity line 300 of drawing 1 
through the contact hole 84. It is installed in the perimeter from the image display field where pixel 
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electrode 9a has been arranged, it connects with the constant source of potential electrically, and let 
the upper light-shielding film 90 which functions as a capacity line 300 be fixed potential. The constant 
source of potential of a positive supply or a negative supply supplied to the data-line drive circuit (it 
mentions later) which controls the sampling circuit which supplies the scanning-line drive circuit (it 
mentions later) and picture signal for supplying the scan signal for driving TFT30 to scanning-line 3a as 
a constant source of potential to data-line 6a is sufficient, and the constant potential supplied to the 
counterelectrode of an opposite substrate is also available. 

[0055] In addition, in order to avoid that the potential fluctuation does a bad influence to TFT30 also 
about lower layer light-shielding film 1 1a prepared in the TFT30 bottom, it is good to install in the 
perimeter from an image display field, and to connect with the constant source of potential like the 
upper light-shielding film 90. 

[0056] Furthermore, as shown in drawing 4 from drawing 2 , pixel electrode 9a is electrically connected 
to high concentration drain field 1e among semi-conductor layer 1a through contact holes 83 and 85 by 
relaying the pixel potential side capacity electrode 71. 

[0057] In addition, since the depth is comparatively deep in drawing 3 , a contact hole 81 may consist of 
two or more in-series contact holes as a junction layer using other conductive layers (for example, the 
same layer as the same layer as the pixel potential side capacity electrode 71, and the same layer and 
the fixed potential side capacity electrode 72, and the upper light-shielding film 90) which exist in the 
middle. Similarly, since the depth is comparatively deep in drawing 4 , a contact hole 85 may consist of 
two or more in-series contact holes as a junction layer using other conductive layers (for example, the 
same layer as the same layer as the same layer as the fixed potential side capacity electrode 72, and 
the upper light-shielding film 90, and data-line 6a) which exist in the middle. Thus, between both is 
comparatively connectable good in two or more in-series contact holes of a minor diameter, avoiding the 
technical difficulty which connects between both in one contact hole, even if the distance between 
layers is long to about 1000nm, if other conductive layers which exist in the middle are used as a 
junction layer, it will become possible [ raising a pixel numerical aperture ], and etching at the time of 
contact hole puncturing will run, for example, and it is useful also to prevention. In addition, it is easy to 
be even if it prepares the film for etching thrust omission prevention in the semi-conductor layer 1a and 
pixel potential side capacity electrode 71 bottom (in the case of a contact hole 81) (in the case of a 
contact hole 85) in the shape of an island in view of the difficulty of depth control of etching about the 
contact hole 81 where depth is deep in this way, or 85. 

[0058] As shown in drawing 3 and 4, the electro-optic device is equipped with the transparent TFT 
array substrate 10 and the transparent opposite substrate 20 by which opposite arrangement is carried 
out at this. The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. Pixel electrode 9a is prepared in the TFT array substrate 10, and the orientation film 16 with 
which predetermined orientation processing of rubbing processing etc. was performed is formed in the 
bottom. Pixel electrode 9a consists of transparent conductive thin films, such as for example, ITO 
(Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic thin films, such as for 
example, a polyimide thin film. 

[0059] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive thin films, such as for example, ITO film. Moreover, the orientation film 22 consists of organic 
thin films, such as a polyimide thin film. 

[0060] You may make it form the 2nd light-shielding film 23 of the shape of the shape of a grid, and a 
stripe, as further shown in the opposite substrate 20 at drawing 3 and drawing 4 . By taking such a 
configuration, it prevents certainly that incident light invades into channel field 1a', low concentration 
source field 1b, and low concentration drain field 1c from the opposite substrate 20 side with the upper 



-13- 



light-shielding film 90. furthermore, the field where incident light is irradiated to the 2nd light-shielding 
film 23 at least — high — it serves to prevent the temperature rise of an electro-optic device by 
forming by the film [ **** ]. In addition, with this operation gestalt, the part which met data-line 6a 
among the protection-frjorrHight fields of each pixel may be shaded by data-line 6a of the protection- 
from-light nature which consists of aluminum film etc. 

[0061] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0062] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 1 2 has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10. 
[0063] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a T of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and 
semi-conductor layer 1a are insulated, and semi-conductor layer 1a and low concentration drain field 1c, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0064] On the fixed potential side capacity electrode 72, the 1st interlayer insulation film 41 with which 
the contact hole 85 which leads to the contact hole 81 which leads to 1d of high concentration source 
fields, the contact hole 84 which leads to the fixed potential side capacity electrode 72, and the pixel 
potential side capacity electrode 71 was punctured respectively is formed. 

[0065] The upper light-shielding film 90 is formed on the 1st interlayer insulation film 41, and the 2nd 
interlayer insulation film 42 with which the contact hole 85 which leads to the contact hole 81 which 
leads to 1d of high concentration source fields, and the pixel potential side capacity electrode 71 was 
punctured respectively is formed on these. 

[0066] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 which leads to the pixel potential side capacity electrode 71 was 
formed is formed on these. Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation 
film 43 constituted in this way. 

[0067] According to this operation gestalt constituted as mentioned above, if incident light tends to 
carry out incidence channel field 1a* of TFT30, and near the from the opposite substrate 20 side, it will 
shade by the 2nd light-shielding film 23, data-line 6a, and the upper light-shielding film 90. On the other 
hand, from the TFT array substrate 10 side, if return light tends to carry out incidence channel field 1a' 
of TFT30, and near the It shades by lower layer light-shielding film 11a (in combining two or more 
electro-optic devices by the projector for the color displays of a double plate type etc. through prism 
etc. and constituting one optical system especially), since the return light which consists of an incident 
light part which runs through prism etc. from other electro-optic devices is powerful, it is effective. . 
And in separating the distance between layers from TFT(s)30, such as slanting incident light, internal 
reflection light, and multiple echo light, and shading, it absorbs about a part for Mitsunari with the thin 
protection-from-light effectiveness by the cover layer 80 by which the laminating was carried out to 
TFT30 by approaching. These results, most things which the property of TFT30 deteriorates by optical 
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leak are lost, and very high lightfastness is acquired with the electro-optic device concerned. That is, 
with this operation gestalt, since the contiguity arrangement to TFT30 is possible in a cover layer 80, 
without causing the problem concerning stress and capacity coupling, the cover layer 80 concerned fully 
raises lightfastness. 

[0068] And especially with this operation gestalt, the amount of [ which the amount of / which makes 
the fixed potential side capacity electrode 72 / silicon layer consists of doped silicon which has 
conductivity by doping an impurity, and makes a cover layer 80 ] silicon layer consists of non doped 
silicon without conductivity by not doping an impurity like the above-mentioned. For this reason, even if 
it carries out contiguity arrangement of the cover layer 80 at TFT30, since it does not become a 
problem further, and capacity coupling can carry out contiguity arrangement of the cover layer 80 
further to channel field 1a', it is very advantageous. 

[0069] The rate of light absorption is fully practically raised by setting preferably 100nm - 300nm of 
thickness of such a cover layer to about 200nm. The stress generated by existence of a cover layer 80 
in coincidence hardly poses a problem practically, either, and the level difference in the substrate side 
(front face of the 3rd interlayer insulation film 43) of pixel electrode 9a which originates in existence of a 
cover layer 80 further, and is generated hardly poses a problem practically, either. Moreover, it will be 
convenient if there is thickness of this level also as a fixed potential side capacity electrode 72. And 
what is necessary is to take into consideration synthetically the effect of the permeability (rate of light 
absorption) called for according to an equipment specification, a level difference, stress, etc., and just to 
set it up about more concrete thickness. 

[0070] Furthermore, according to this operation gestalt, the potential written in pixel electrode 9a 
through data-line 6a and TFT30 can be comparatively held over long duration with the storage 
capacitance 70 in which the fixed potential side capacity electrode 72 was formed from the same silicon 
layer as a cover layer 80. That is, storage capacitance 70 is efficiently made and put in the field on the 
limited TFT array substrate 10, avoiding the complication or hypertrophy of a laminated structure by 
carrying out the laminating of the conductive layer chiefly used only as an electrode of storage 
capacitance 70 additionally. 

[0071] Especially with this operation gestalt, the fixed potential side capacity electrode 72 Since it is 
dropped on fixed potential by connecting with the upper light-shielding film 90 by which the laminating 
was carried out to the upper layer side of TFT30 Contact between the upper light-shielding film 90 and 
the fixed potential side capacity electrode 72 can be taken also in the part where it sees superficially on 
a substrate and semi-conductor layer 1a exists (that is, in order to avoid a contact hole 84, it sees 
superficially and it is not necessary to bundle semi-conductor layer 1a, to have put enough, and to make 
it small). Furthermore, by using the upper light-shielding film 90 by which the laminating was carried out 
in this way to the upper layer side of TFT30 as a capacity line 300 (referring to drawing 1 ) In the 
manufacture process of the electro-optic device concerned mentioned later after forming the dielectric 
film 74 of storage capacitance 70, immediately (— namely, — without it inserts the activity which 
punctures the contact hole for connecting with fixed potential wiring with the bottom — ) — the profits 
that the silicon layer used as a cover layer 80 and the fixed potential side capacity electrode 72 can be 
stacked are also obtained. 

[0072] In addition, especially with this operation gestalt, since the construction area of storage 
capacitance 70 can be extended as compared with the case where it dissociates while it is not 
necessary to cause the complication of a laminated structure and the dependability fall of equipment by 
separating these in pattern, since it does not dissociate in [ the cover layer 80 which consists of same 
silicon layer, and the fixed potential side capacity electrode 72 ] pattern, the increment in storage 
capacitance 70 can be aimed at. 

[0073] Although a level difference arises with the operation gestalt explained above to the field which 
met data-line 6a and scanning-line 3a in the substrate side (namely, front face of the 3rd interlayer 
insulation film 43) of pixel electrode 9a by carrying out the laminating of many conductive layers The 
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TFT array substrate 10, the substrate insulator layer 12, the 1st interlayer insulation film 41, the 2nd 
interlayer insulation film 42, and the 3rd interlayer insulation film 43 are trenched. By embedding wiring 
and the TFT30 grade of data-line 6a etc., may perform flattening processing and grinding the level 
difference of the top face of the 3rd interlayer insulation film 43 or the 2nd interlayer insulation film 42 
by CMP (Chemical Mechanical Polishing) processing etc. — or the flattening processing concerned may 
be performed by forming in Taira and others using organic [ SOG ]. 

[0074] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
low-concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a f and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a drain field can be prevented, and the current at the 
time of OFF can be reduced. 

[0075] (Manufacture process) Next, the manufacture process of the electro-optic device in the 1st 
operation gestalt with the configuration like **** is explained with reference to drawing 5 and drawing 6 . 
It is process drawing which drawing 5 R> 5 and drawing 6 make each class by the side of the TFT array 
substrate in each process in the manufacture process of the electro-optic device of the 1st operation 
gestalt correspond to the A-A'cross-section and B-B' cross section of drawing 2 like drawing 4 and 
drawing 5 here, and is shown. 

[0076] As first shown in the process (1) of drawing 5 , the TFT array substrates 10, such as a quartz 
substrate, hard glass, and a silicon substrate, are prepared. Here, preferably, annealing treatment is 
carried out at inert gas ambient atmospheres, such as N2 (nitrogen), and an about 900-1 300-degree C 
elevated temperature, and it pretreats so that distortion produced in the TFT array substrate 10 in the 
elevated-temperature process carried out behind may decrease, and the whole surface of the TFT array 
substrate 10 processed in this way — metal alloy film, such as metal metallurgy group silicide, such as 
Ti, Cr, W, Ta, Mo, and Pd, — sputtering — about 100-500nm thickness — the light-shielding film of 
about 200nm thickness is formed preferably. And by the photolithography and etching, lower layer light- 
shielding film 1 1a of the **** predetermined pattern shown in drawing 2 is formed. 
[0077] Then, the substrate insulator layer 12 which consists of silicate glass film, such as NSG, PSG, 
BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. using TEOS (tetrapod ethyl orthochromatic 
silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. with 
ordinary pressure or a reduced pressure CVD method is formed on lower layer light-shielding film 11a. 
The thickness of this substrate insulator layer 12 may be about 500-2000nm. 

[0078] Then, about 450-550 degrees C of amorphous silicon film are preferably formed comparatively on 
the substrate insulator layer 12 with the reduced pressure CVD (for example, CVD with a pressure of 
about 20-40Pa) using the mono-silane gas of flow rate about 400 to 600 cc/min, disilane gas, etc. of 
about 500 degrees C in a low-temperature environment. Then, in nitrogen-gas-atmosphere mind, at 
about 600-700 degrees C, preferably, solid phase growth of the polish recon film 1 is carried out by 
****** which performs annealing treatment of 4 - 6 hours for about 1 to 10 hours until it becomes the 
thickness of about 100nm preferably in about 50-200nm thickness. As an approach of carrying out solid 
phase growth, the annealing treatment using RTA (Rapid Thermal Anneal) is sufficient, and the laser 
annealing using an excimer laser etc. is sufficient. Under the present circumstances, according to 
whether TFT30 for pixel switching is used as an n channel mold, or it is made a p channel mold, the 
dopant of V group element or an III group element may be slightly doped by an ion implantation etc. And 
semi-conductor layer 1a which has the **** predetermined pattern shown in drawing 2 by the 
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photolithography and etching is formed. 

[0079] next, semi-conductor layer 1a which constitutes TFT30 as shown in a process (2) — the 
temperature of about 900-1300 degrees C, and oxidizing thermally with the temperature of about 1000 
degrees C preferably — or a reduced pressure CVD method etc. — or the insulating thin film 2 which 
consists of a monolayer, or the multilayer high-temperature-oxidation silicon film (HTO film) and a 
multilayer silicon nitride film (gate dielectric film is included) is formed by carrying out by continuing both, 
consequently, the thickness of semi-conductor layer 1a — the thickness of about 30-1 50nm — 
desirable — the thickness of about 35-50nm — becoming — the thickness of the insulating thin film 2 - 
- the thickness of about 20-1 50nm — it becomes the thickness of about 30-1 OOnm preferably. 
[0080] Then, a contact hole 83 is punctured by dry etching to the insulating thin film 2, such as reactive 
ion etching and reactant ion beam etching. Furthermore, the polish recon film is deposited with a 
reduced pressure CVD method etc., thermal diffusion of Lynn (P) is carried out further, and this polish 
recon film is electric-conduction-ized. Or the doped silicon film which introduced P ion into membrane 
formation and coincidence of this polish recon film may be used. The thickness of this polish recon film 
is about 300nm preferably in about 100-500nm thickness. And coincidence formation of scanning-line 3a 
of the predetermined pattern shown in drawing 2 and the pixel potential side capacity electrode 71 
is carried out by the photolithography and etching. 

[0081] Then, when setting TFT30 to TFT of an n channel mold with LDD structure, in order to form low 
concentration source field 1b and low concentration drain field 1c in semi-conductor layer 1a first, the 
dopant of V group elements, such as P, is doped by low concentration, using scanning-line 3a (gate 
electrode) as a mask (with for example, dose which is one to 3x1013-/cm2 about P ion). Thereby, semi- 
conductor layer 1a under scanning-line 3a becomes channel field 1a\ The pixel potential side capacity 
electrode 71 and scanning-line 3a are also formed into low resistance by the dope of this impurity, 
furthermore, in order to form 1d of high concentration source fields and high concentration drain field 1e 
which constitute TFT30 for pixel switching, after forming the resist layer 600 on scanning-line 3a with a 
mask with wide width of face rather than scanning-line 3a, similarly the dopant of V group elements, 
such as P, is doped by high concentration (for example, P ion — the dose of one to 3x101 5-/cm2). 
Moreover, to semi-conductor layer 1a, when using TFT30 for pixel switching as a p channel mold, in 
order to form 1d of high concentration source fields, and high concentration drain field 1e in low 
concentration source field 1b and a low concentration drain field 1c list, the dopant of III group elements, 
such as B, is used and doped. In addition, it is good also as TFT of offset structure, without, for example, 
performing a low-concentration dope, and it is good also as TFT of a self aryne mold by the ion- 
implantation technique using P ion, B ion, etc., using scanning-line 3a as a mask. The pixel potential side 
capacity electrode 71 and scanning-line 3a are also further formed into low resistance by the dope of 
this impurity. 

[0082] In addition, in parallel to these component formation processes of TFT30, circumference circuits 
with the complementary-type structure which consists of an n channel mold TFT and a p channel mold 
TFT, such as a data-line drive circuit and a scanning-line drive circuit, may be formed in the periphery 
on the TFT array substrate 10. 

[0083] Next, as shown in a process (3), the dielectric film 74 which consists of high-temperature- 
oxidation silicon film (HTO film) or a silicon nitride film by the reduced pressure CVD method, a plasma- 
CVD method, etc. is deposited [ the pixel potential side capacity electrode 71 and a scanning-line 3a 
list ] on the insulating thin film 2 at comparatively thin 25nm or more thickness of 50nm or less. 
However, like the case of the insulating thin film 2, a dielectric film 74 may constitute monolayer or 
multilayers either, and can be formed with various kinds of well-known techniques used for generally 
forming the gate dielectric film of TFT. And since storage capacitance 70 becomes large so that a 
dielectric film 74 is made thin, on condition that defects, such as a film tear, do not arise, if a dielectric 
film 74 is formed so that it may become the very thin insulator layer of 50nm or less of thickness, the 
effectiveness of this operation gestalt can be increased after all. 
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[0084] Then, after depositing a polish recon layer without conductivity with a reduced pressure CVD 
method etc. on a dielectric film 74, it considers as the silicon layer of the predetermined pattern which 
contains **** cover layer [ which was shown in drawing 2 ] 80, and fixed potential side capacity 
electrode 72' (electrode before conductivity is given) by the photolithography and etching. As thickness 
of the silicon layer in this case, although 100nm or more 300nm or less extent is desirable, like the 
above-mentioned, the effect of the permeability (rate of light absorption) called for according to an 
equipment specification, a level difference, stress, etc. is synthetically taken into consideration, and is 
set up. 

[0085] Next, at a process (4), by the photolithography and etching, after forming the resist 601 which 
carries out the mask of the part for the silicon layer used as a cover layer 80, ion implantation is 
performed from the direction shown by the arrow head 600, and fixed potential side capacity electrode 
72' is formed into low resistance. That is, the fixed potential side capacity electrode 72 which consists 
of doped silicon is completed. Under the present circumstances, it is not doped about a cover layer 80. 
That is, a cover layer 80 consists of non doped silicon. 

[0086] Next, the 1st interlayer insulation film 41 which consists of silicate glass film, such as NSG, PSG, 
BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. using ordinary pressure or a reduced 
pressure CVD method, TEOS gas, etc. after removing a resist 500, as shown in the process (5) of 
drawing 6 is formed. The thickness of the 1st interlayer insulation film 41 is about 500-1 500nm. 
[0087] Furthermore, a contact hole 84 is punctured by dry etching to the 1st interlayer insulation film 41, 
such as reactive ion etching and reactant ion beam etching. Then, the whole surface on the 1st 
interlayer insulation film 41, by sputtering, after forming in about 100-500nm thickness, a 
photolithography and etching are performed and the upper light-shielding film 90 which has the 
predetermined pattern shown in drawing 2 is formed for metal alloy film, such as metal metallurgy group 
silicide, such as Ti, Cr, W, Ta, Mo, and Pd. 

[0088] Next, at a process (6), the 2nd interlayer insulation film 42 which consists of silicate glass film, 
such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is formed on the upper 
light-shielding film 90 using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. The 
thickness of the 2nd interlayer insulation film 42 is about 500-1 500nm. 

[0089] Then, a contact hole 81 is punctured by dry etching to the 2nd interlayer insulation film 42, such 
as reactive ion etching and reactant ion beam etching. Under the present circumstances, the contact 
hole for connecting with wiring which illustrates neither scanning-line 3a nor the upper light-shielding 
film 90 in a substrate boundary region can also be punctured to the 2nd interlayer insulation film 42 
according to the same process as a contact hole 81. Then, it deposits on about 300nm preferably in 
about 100-500nm thickness by sputtering etc. the whole surface on the 1st interlayer insulation film 41 
by making low resistance metal metallurgy group silicide, such as aluminum of protection-from-light 
nature, etc. into a metal membrane. And data-line 6a which has the predetermined pattern shown 

in drawing 2 by the photolithography and etching is formed. 

[0090] Next, as shown in a process (7), the 3rd interlayer insulation film 43 which consists of silicate 
glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is formed 
using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that a data-line 6a top 
may be covered. The thickness of the 3rd interlayer insulation film 43 is about 500-1 500nm. 
[0091] Then, a contact hole 85 is punctured by dry etching to the 3rd interlayer insulation film 43, such 
as reactive ion etching and reactant ion beam etching. 

[0092] Then, transparent conductive thin films, such as ITO film, are deposited by spatter processing 
etc. on the 3rd interlayer insulation film 43 at the thickness of about 50-200nm. And pixel electrode 9a 
which has the **** predetermined pattern shown in drawing 2 by the photolithography and etching is 
formed. In addition, when using the liquid crystal equipment concerned for the liquid crystal equipment of 
a reflective mold, pixel electrode 9a may be formed from an opaque ingredient with high reflection 
factors, such as aluminum. 
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[0093] Then, after applying the coating liquid of the orientation film of a polyimide system on pixel 
electrode 9a, the orientation film 16 (refer to drawing 3 and drawing 4 ) is formed by performing rubbing 
processing in the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0094] On the other hand, about the opposite substrate 20 shown in drawing 3 and drawing 4 , a glass 
substrate etc. is prepared first, and after the 2nd light-shielding film 23 and the light-shielding film (refer 
to drawing 14 and drawing 1 5 ) as a frame carry out the spatter of the chromium metal, they are formed 
through a photolithography and etching. In addition, these light-shielding films do not need to be 
conductivity and may form others, carbon, and Ti, such as Cr, nickel, and aluminum, from ingredients, 
such as resin black distributed to the photoresist. [ metallic material ] In addition, on the TFT array 
substrate 10, if data-line 6a, a cover layer 80, lower layer light-shielding film 11a, etc. prescribe a 
protection-from-light field, the 2nd light-shielding film 23 on the opposite substrate 20 can be excluded. 
[0095] Then, a counterelectrode 21 is formed by spatter processing etc. all over the opposite substrate 
20 by depositing transparent conductive thin films, such as ITO, on the thickness of about 50-200nm. 
Furthermore, after applying the coating liquid of the orientation film of a polyimide system all over a 
counterelectrode 21, the orientation film 22 (refer to drawing 3 and drawing 4 ) is formed by performing 
rubbing processing in the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0096] Finally, the liquid crystal with which the TFT array substrate 10 and the opposite substrate 20 
with which each class was formed as mentioned above are stuck by the sealant (refer to drawing 14 and 
drawing 15 ) so that the orientation film 16 and 22 may meet, and they come to mix two or more kinds 
of pneumatic liquid crystals to the space between both substrates by vacuum suction etc. is attracted, 
and the liquid crystal layer 50 of predetermined thickness is formed. 

[0097] Since a cover layer 80 and the fixed potential side capacity electrode 72 are formed from the 
same silicon layer in this manufacture process the process (3) of drawing 5 , and (4) as explained above, 
the electro-optic device of the 1 st operation gestalt mentioned above can be manufactured 
comparatively easily. Especially, conductivity can be given only to a part for the silicon layer which 
makes the fixed potential side capacity electrode 72 at a process (4) by the ion implantation which 
carries out the mask of the part for the silicon layer which makes a cover layer 80, without giving 
conductivity to a cover layer 80. It is the cover layer 80 which is not separated in pattern by this, and 
the cover layer 80 without the conductivity from which capacity coupling with TFT30 does not pose a 
problem even if it carries out contiguity arrangement at TFT30 can be manufactured comparatively 
easily. 

[0098] (The 2nd operation gestalt) Next, with reference to drawing 9 , the 2nd operation gestalt of the 
electro-optic device of this invention is explained from drawing 7 . It is the A-A'A-A [ in / it is a 
sectional view and / in drawing 9 / the modification ]' sectional view in which drawing 7's being a top 
view which is the pixel of the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed, and showing the main laminated structures centering on a cover layer [ in / 
in drawing 8 / drawing 7 ] here. In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed suitably for 
each class or every each part material in drawing 8 and drawing 9 . Moreover, in drawing 9 , the same 
reference mark is given to the same component as drawing 1 to drawing 3 (the 1st operation gestalt) 
from drawing 7 , and the explanation is omitted. 

[0099] As shown in drawing 7 and drawing 8 , with the 2nd operation gestalt, unlike the 1st operation 
gestalt, the upper light-shielding film 90 does not exist (in connection with this, the 2nd interlayer 
insulation film 42 and a contact hole 84 do not exist further), but instead, it connects with lower layer 
light-shielding film 1 1a through a contact hole 86, and the fixed potential side capacity electrode 172 
which consists of same silicon layer as a cover layer 80 is dropped to fixed potential. Moreover, from the 
conductive polish recon film part installed [ a / high concentration drain field 1of semi-conductor layer 
1a ] from the same layer as scanning-line 3a, the pixel potential side capacity electrode 171 is formed, 
and storage capacitance 170 is built by opposite arrangement of this pixel potential side capacity 
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electrode 171 and the fixed potential side capacity electrode 172 being carried out through a dielectric 
film 174. Furthermore, about the flat-surface configuration of semi-conductor layer 1a, near [ in drawing 
8 ] upper limit is shortened a little, and the part which makes the pixel potential side capacity electrode 
171 so that storage capacitance 170 may be increased is installed by the field which met the scanning 
line so that a contact hole 86 can be punctured (on the inside of drawing 8 , and right-hand side). 
Moreover, the contact hole 85 from pixel electrode 9a is punctured near the right end in drawing 8 of 
semi-conductor layer 1a. On the other hand, the insulating thin film 2 containing the gate dielectric film 
2 in this field is removed by etching so that the dielectric film of storage capacitance 1 70 may not be 
thickened. About other configurations, it is the same as that of the case of the 1st operation gestalt 
shown in drawing 4 from drawing 2 including the configuration of pixel electrode 9a currently omitted by 
drawing 8 , and opposite substrate 20 grade. 

[0100] Therefore, according to the 2nd operation gestalt, lower layer light-shielding film 11a which 
specifies the non-opening field of each pixel partially at least has not only a protection-from-light 
function but a function as a capacity line 300 shown in drawing 1 . And like the case of the upper light- 
shielding film 90 in the 1st operation gestalt, from the image display field where pixel electrode 9a has 
been arranged, such lower layer light-shielding film 1 1a is installed in the perimeter, and is preferably 
connected with the constant source of potential electrically. 

[0101] In addition, it may make only to the field which laps with data-line 6a, without making storage 
capacitance 170 even to the field which laps with scanning-line 3a, as shown in drawing 9 (in L 
character mold) (to rectangle). In this case, the corniform section installed from high concentration drain 
field 1e of semi-conductor layer 1a is made to project under pixel electrode 9a, it sets, and the contact 
hole 185 from pixel electrode 9a is punctured by this part so that the pixel non-opening field in 
alignment with scanning-line 3a may not be extended superfluously. 

[0102] (The 3rd operation gestalt) Next, with reference to drawing 12 , the 3rd operation gestalt of the 
electro-optic device of this invention is explained from drawing 10 . It is the A-A'A-A [ in / it is a 
sectional view and / in drawing 12 / the modification ]' sectional view in which drawing 10's being a top 
view which is the pixel of the TFT array substrate with which the data line, the scanning line, a pixel 
electrode, etc. were formed, and showing the main laminated structures centering on a cover layer [ in / 
■ n drawing 1 1 / drawing 10 ] here. In addition, in order to make each class and each part material into 
the magnitude of extent which can be recognized on a drawing, scales are made to have differed suitably 
for each class or every each part material in drawing 1111 and drawing 12 . Moreover, in drawing 13 , the 
same reference mark is given to the same component as drawing 1 to drawing 3 (the 1st operation 
gestalt) or drawing from drawing 10 , and the explanation is omitted. 

[0103] As shown in drawing 10 and drawing 1 1 , with the 3rd operation gestalt, cover layer 80' which 
consists of same silicon layer, and fixed potential side capacity electrode 1 72' are separated in pattern 
compared with the 2nd operation gestalt. About other configurations, it is the same as that of the case 
of the 2nd operation gestalt. 

[0104] Therefore, according to the 3rd operation gestalt, lower layer light-shielding film 1 1a which 
specifies the non-opening field of each pixel partially at least has not only a protection-from-light 
function but a function as a capacity line 300 shown in drawing 1 . And since cover layer 80' and fixed 
potential side capacity electrode 172' are separated especially, relaxation of the stress resulting from 
making these additionally in a laminated structure can be aimed at. Furthermore, the situation where the 
feeble potential fluctuation in the fixed potential side capacity electrode 72 has a bad influence on 
TFT30 through a cover layer 80 can be prevented. 

[0105] In addition, it may make only to the field which laps with data-line 6a, without making storage 
capacitance 170 even to the field which laps with scanning-line 3a, as shown in drawing 12 (in L 
character mold) (to rectangle). In this case, the corniform section installed from high concentration drain 
field 1e of semi-conductor layer 1a is made to project under pixel electrode 9a, it sets, and the contact 
hole 185 from pixel electrode 9a is punctured by this part so that the pixel non-opening field in 
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alignment with scanning-line 3a may not be extended superfluously. 

[0106] With the 2nd and 3rd operation gestalt explained above, unlike the case of the 1st operation 
gestalt, although the function as a capacity line 300 in drawing 1 R> 1 is given to lower layer light- 
shielding film 1 1a therefore, are omitting the upper light-shielding film without the function as a capacity 
line 300, but You may make it prepare chiefly the light-shielding film like the upper light-shielding film 90 
of the 1st operation gestalt for the purpose of protection from light also with the 2nd and 3rd operation 
gestalt. That is, in order to raise lightfastness, it is [ TFT /30 ] more more desirable to arrange the 
upper light-shielding film and the lower layer light-shielding film up and down, respectively. 
[0107] Here, with reference to drawing 13 , explanation is added about the desirable relation about the 
configuration of the lower layer light-shielding film and the upper light-shielding film in the electro-optic 
device of each operation gestalt of this invention. It is the top view of the pixel of the TFT array 
substrate which drawing 13 extracts only a lower layer light-shielding film and the upper light-shielding 
film here, and is shown. 

[0108] As shown in drawing 13 , lower layer light-shielding film 1 1a and the upper light-shielding film 90 
are formed in the shape of a grid, and lower layer light-shielding film 1 1a consists of each operation 
gestalt so that it may see superficially and the formation field of the upper light-shielding film 90 may 
not be overflowed (namely, somewhat small). Therefore, the profile of the opening field of each pixel is 
prescribed by the upper light-shielding film 90. Moreover, the scanning line which is not illustrated 
among both, the data line, TFT, etc. are constituted so that it may see superficially and the formation 
field of lower layer light-shielding film 1 1a may not be overflowed. 

[0109] Therefore, it is reflecting by lower layer light-shielding film 11a (further the scanning line, the 
data line, etc.) which the incident light from the opposite substrate 20 side protruded from the formation 
field of the upper light-shielding film 90, and the before-it-happens prevention of the internal reflection 
light and multiple echo light in the interior of the electro-optic device concerned occurring can be 
carried out effectively. In addition, it is reflecting in upper light-shielding film 90 part which the return 
light from the TFT array substrate 10 side protruded from the formation field of lower layer light- 
shielding film 1 1a, and the internal reflection light and multiple echo light in the interior of the electro- 
optic device concerned are generated a little. However, since optical reinforcement is far low compared 
with incident light, the return light of the bad influence of the internal reflection by return light or 
multiple echo light is slight compared with it of incident light. And if it is such a slight internal reflection 
light and multiple echo light, it is fully absorbable with the cover layer 80 set to TFT30 from the silicon 
layer by which contiguity arrangement was carried out. Therefore, the configuration of this operation 
gestalt is advantageous. 

[0110] (Other deformation gestalten) With each operation gestalt explained above, although the amount 
of [ which makes a cover layer 80 ] silicon layer consists of non doped silicon and it does not have 
conductivity, a cover layer 80 may also be formed from the doped silicon which has conductivity by 
doping an impurity like the fixed potential side capacity electrode 72 formed from the same silicon layer. 
In this case, by dropping a cover layer 80 on fixed potential, even if it carries out contiguity arrangement 
TFT30, capacity coupling hardly poses a problem. Thus, when it constitutes a cover layer 80 from 
conductive doped silicon, it is desirable to set to 400nm or more thickness of the interlayer insulation 
film (dielectric film) which intervenes from a viewpoint which controls parasitic capacitance with TFT30 
certainly between a cover layer 80 and TFT30 (namely, scanning-line 3a which constitutes a gate 
electrode), therefore, such a comparatively thick interlayer insulation film — the dielectric film of 
storage capacitance — ** — carrying out and using as it is is that (that is, in inverse proportion to the 
thickness of a dielectric film, capacity will become small) which is not desirable, and it etches the 
interlayer insulation film concerned locally in the part used as a dielectric film, and should just use it as 
a 25nm - 50nm thin dielectric film. In addition, in the process (4) of drawing 5 , without carrying out the 
mask of the part used as a cover layer 80, such an electro-optic device performs ion implantation to the 
silicon layer which makes a cover layer 80 and the fixed potential side capacity electrode 72, and should 
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just use it as the doped silicon layer of low resistance. Furthermore, when giving conductivity to a cover 
layer 80 in this way, it dissociates from the electrode which consists of same silicon layer as this in 
pattern, and even if it connects with fixed potential wiring which consists of the upper light-shielding film, 
a lower layer light-shielding film, etc. through a contact hole further separately, the cover layer 80 with 
conductivity can be dropped on fixed potential. When using the electrode which consists of same silicon 
layer as a cover layer 80 especially as a pixel potential electrode, it is good to take such a configuration. 
[0111] In each operation gestalt explained above, although the fixed potential side capacity electrode 72 
is formed from the same silicon film as a cover layer 80, the pixel potential side capacity electrode 71 
may be formed from the same silicon film as a cover layer 80. Moreover, although formed with each 
operation gestalt explained above from the layer same about the electrode of the direction which is not 
formed from the same silicon layer as a cover layer 80 as scanning-line 3a and semi-conductor layer 1a 
which consist of conductive polish recon film, it may be formed from the same layer as the same layer 
as pixel electrode 9a which consists of ITO film, for example, the upper layer or the same layer as a 
lower layer light-shielding film, and the data line etc. Furthermore, the laminating of the fixed potential 
side capacity electrode may be carried out to TFT30 bottom (for example, between scanning-line 3a and 
the pixel potential side capacity electrodes 71 and between data-line 6a and the pixel potential side 
capacity electrodes 71), and a laminating may be carried out to the TFT30 bottom. However, while it 
does not need to become easy to connect both by a contact hole etc. and it does not need to cause 
complication of a laminated structure so that the distance between layers of the light-shielding film 
which functions as a capacity line 300, and a fixed potential side capacity electrode is short, equipment 
dependability increases. 

[0112] In addition, each operation gestalt mentioned above may be built as an electro-optic device of 
the reflective mold with which a pixel electrode is the reflective film, or the reflective film is arranged 
under the pixel electrode, and reflects incident light, although a pixel electrode etc. is transparent and is 
built as an electro-optic device of the transparency mold which penetrates incident light. 
[0113] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 14 and 
drawing 1 5 . In addition, drawing 14 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 1515 is a H-hT sectional view 
of drawing 14 . 

[01 14] In drawing 1 5 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
3rd light-shielding film 53 as a frame which specifies the circumference of image display field 10a which 
consists of an ingredient which is the same as the 2nd light-shielding film 23, or is different is formed in 
parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 may be arranged on both sides along the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the flow material 106 
for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 15 , the opposite substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 14 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[01 15] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
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precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[01 16] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with each operation gestalt explained with 
reference to drawing 15 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) 
mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, 
a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in which the 
outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries out 
incidence, and the TFT array substrate 10 carries out outgoing radiation. 

[01 17] Since the electro-optic device in each operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a in which the 2nd 
light-shielding film 23 is not formed on the opposite substrate 20 with the protective coat. If it does in 
this way, the electro-optic device in each operation gestalt is applicable about the color electro-optic 
device of direct viewing types other than a projector, or a reflective mold. Moreover, a micro lens may 
be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. Or it is also possible 
to form a color filter layer in the bottom of pixel electrode 9a which counters RGB on the TFT array 
substrate 10 by a color resist etc. If it does in this way, a bright electro-optic device is realizable by 
improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU filter which 
makes a RGB color using interference of light by depositing the interference layer to which the 
refractive index of many layers is different on the opposite substrate 20 again may be formed. According 
to this opposite substrate with a die clo IKKU filter, a brighter color electro-optic device is realizable. 
[0118] This invention is not restricted to each operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device accompanied by such modification and 
its manufacture approach are also included in the technical range of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 
[Drawing 4] It is the B-B' sectional view of drawing 2 . 

[Drawing 5] It is process drawing (the 1) in which making each class by the side of the TFT array 
substrate in each process in the manufacture process of the electro-optic device of the 1st operation 
gestalt correspond to the A-A'cross-section and B~B' cross section of drawing 2 like drawing 4 R> 4 
and drawing 5 , and showing it. 

[Drawing 6] It is process drawing (the 2) in which making each class by the side of the TFT array 
substrate in each process in the manufacture process of the electro-optic device of the 1st operation 
gestalt correspond to the A-A'cross-section and B-B' cross section of drawing 2 like drawing 4 R> 4 
and drawing 5 , and showing it. 

[Drawing 7] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 2nd operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 8] It is the A-A' sectional view of drawing 7 showing the main laminated structures centering 
on the cover layer in the 2nd operation gestalt. 

[Drawing 9] It is the A-A' sectional view of drawing 7 in the modification of the 2nd operation gestalt. 
[Drawing 10] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the electro-optic device of the 3rd operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 

[Drawing 1 1] It is the A-A' sectional view of drawing 10 showing the main laminated structures centering 
on the cover layer in the 3rd operation gestalt. 

[Drawing 12] It is the A-A' sectional view of drawing 10 in the modification of the 3rd operation gestalt. 

[Drawing 13] It is the top view of the pixel of the TFT array substrate in which the upper light-shielding 

film and lower layer light-shielding film in each operation gestalt are extracted and shown. 

[Drawing 14] It is the top view which looked at the TFT array substrate in the electro-optic device of 

each operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 15] It is the H-H' sectional view of drawing 14 . 

[Description of Notations] 

1a — Semi-conductor layer 

1a ? — Channel field 

1 b — Low concentration source field 
1c — Low concentration drain field 
1d — High concentration source field 
1e — High concentration drain field 

2 — Insulating thin film 
3a — Scanning line 

6a — Data line 

9a — Pixel electrode 

10 — TFT array substrate 
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11a — Lower layer light-shielding film 
1 2 — Substrate insulator layer 
1 6 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 

23 — The 2nd light-shielding film 
30 — TFT 

50 — Liquid crystal layer 

70 — Storage capacitance 

71 — Pixel potential side capacity electrode 

72 — Fixed potential side capacity electrode 
74 — Dielectric film 

80 — Cover layer 

90 — The upper light-shielding film 
81, 83, 85 — Contact hole 
300 — Capacity line 



[Translation done.] 
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-5, Bf*m©9 a fiCTxifi, I TO .(Indium Tin Oxid 
e) M&?03n*W£*M»>&ft£. SfclEfiBIl 6 

[0 0 5 9] *fl^S«2 OlCtt, -?:<D£ffiKj$o 

T*ft6j«ffi2 1 bttT*5 9 , -t©T«0t»±, 7t* 

It feftTV^o >t|Sim@2 1 (iCTx.fi, I TOlit*© 
jSM**tt5»«*»e)*«.'"-*fcElRUK2-2a:, /Ky ^ $ 

[0 0 6 0] *f(6]»£2 OtCfi, Slc03M ! ia4lc^ 

■e, ±JMSftiisi9 oi*t, »ifiias«2offl!i*^Ai*3t 
ft k i^f i c KttAtso^aeiciajhts. h 

tC, ^2ig^tM2 3fi, '>ft< t fcAWftjJSRWtSita 

[00 6 1] :©i b\z.m^MtL. mM9.f&9 a btt 
SIS lOi *tfSlS« 20t ©ratcfi, ^xBco MtK: 

mm 9a«>?> ©m#^fnAP §jiti^i wtfox-mfam i 

6XU<2 2Kl±9Bf)t©iaiSl««BSri:S. IKI15 0 
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fcSEfi*>e>^5 0 v/-/W«(i, TFT7W 3HS 1 OS 
lWfiS« 2 0 £**L&©JSIia^M0^:b-&3fc.«>«\ 

ct (i3tmbtt«ng-^ji!HR<fc:tt«r/ii3i» b s &*£<J -e $> 

So 

[0 0 6 2] JEfc. W*;*^ yfyyfflTFT3 0OT 
(U±. TUMfttMBIl 2#H!tt&*i/CV*5. TlWl 

TFT7H'Sfil 0©iffi©fff*:t3lt5l 

3 0©<NH4©*-fbS:Beil:-t-5««SrWi-S. 
[0 0 6 3] E13^tJ^T, I^yfy^fflTFT 
3 0(1, LDD (Lightly Doped Drain) fltigSr^LT 

t^WSS^S^ftll atf^-^/MWS 1 
a' . £2*3 a t^tftll a i*«8t5y- 

7LX^Z>„ 

[0064] MfemMM&&n® 7 2 ±(d (*, y . 

— *SSt£l d^-ilC^a^:? h*-/V8 1, 

7 2 —ffl D-5 =i "s9 V V tJ>— /V 8 4 S^ilj* 

[0 0 6 5] Jg 1 «Mif6flMS4 1 ±(C(±±®S*^9 0 
«s^rii**vT*s9» C^fjcDiicfi, iS«Sfy-^®«c 
30- 1 d >mI C 5 ^ ^ K*:— /V 8 1 : StJ'W^mteft!]^* 
WM7 l^mCZ>=i^? V ^tK-/W8 5^#^rBB?L^tu 

[0 0 6 6] ft 2 J||l(]ffeJRjgjg4 2 ± (^(1^-^*6 a ^ 
JFM^nT*5?), ClH^idfi, ®*«fi5:<ftiJ^*««l 
7 l—ilC^^^^^ K*-/V8 5*s^$tbfcft3S 
nMtKR4 3^jdt$tL-cv^ a Pf*mH9a(i, :© 

[0067] Kiwi ?\zffif$,£titc*mmjfm^£*i 

, 40 (J, .*tfSja^2 0ffl0A>fe)TFrT3 .0O^:^^l4i^c 1 • 
a' SU ! ^of't3£(cAlt3t^AWL<t 5 ft 2 

K12 3> x-^lfce aXV±J13S36Bl9 
tT5o te*, TFT7^S«10«IH, TFT3 0 
^^18' SU !J E:Wf+3£lcM!5 3t* s AitL«t 

Tnai*i«i i axmyt&n?' mic, m 
mw&fy xj»^&frvxm%-&t>-£x-m%!£%kz 

% # m tt X * 5 Sit 3fctt#*» ft 5 M <0 % (4^77 T* h 5 
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ttft, #SS*t3t«i?OTFT3 0*>bJilWiE»SrlHT 
■CflC3fc1-3©-Cf±, iiJt^S^l/^^t-oV^Ttt, 

t f t 3 o \z.t&& i,xmm &titc#s<— m 8 0 \z X 9 K 
HX-TSo tft 3 oro<NH£tf%!>— 

ft, **tisv^w5ttt*s#e)H5. bp*>, *nmmx 
«, * h^*&t*s*#y:/y >-^fc:«siBJH«:3i#jg 

r. -T r t IK < * *<-m 8 0 £ T F T 3 0 jfflggE« Wtl 
[0 0 6 8] L^t>*^lS^«gr-fi#lc x < B 

^frbttQ, 18 OSr^i-v-y =" >-Jig|5#(i, ?F 

tttoa* k- ^ $ ^ r. h k x <o rnmm* * ^ w k- 

/k>y 3yi^/i5 0 rcofc*. #^-Ji8 0&TF 
T 3 0KiEfi£6BfBLTfc^4#s':7 p y >^fis t9— S 

-a 8 0 £r, J: <9 — *ifi»EII-C# s ©-c*g*r?ij-cs> 
[ o o 6 9 ] ;©i b taiJ><— gcoJKJ¥£, 100nm 

~3 0 0nm, £f % L < ft 2 0 0 n mSSJrtS C t (C 
<t<9, J t©3teRte**r3effl±+$Hwfl(i{>e>ix.5. RUSK 

iffsmt t£ b-rg.\z*s<-m 8 o co^mzmm lx%%. 

[0 0 70] 3Et-*Hlfi^l6fc XtitS. %s<—m 80 t 

fcf»fi7 OidJ;?), f-^6aMTFT30?: 
ifVXmmmM9 a fc##ii^fc«{fc*Jfctfctt*l$ra 

taeo-c«»-c#«. bp*>, n?.i«si7o©ist 

5«Ji«Jt©*«^ls*^f±l!E*fl:Sr»«too, pgibHfc 
TFT.7KIS10 J:©««rtl£Sft*8)fcS«S8*7 
OS: 

[0071] *njii^«8x-tt#(c, mfenmmmnfe 

7 2 ft, TFT3 0©±Jiffl!^«JS*ix*:JbJMe3ti!9 

cox, m&±x¥-m#}Kn.x*m.tem i a &&&i-zm 

mx h , -hgffiftJS 90i B5tm<£ffliJS»flffi 7 2 to 
Rg©="V^^ hSri^S (BP*>, =^^h*-;V8 4 

fc*)/h$<i- S^SttJfet^) o Ht-^oJ; 5('TFT 3 
0O±JiflafcafSS*ifc±Jiifi*«9 0$r^4^3 0 0 



«^#ga©Mit7°D-lr^^*3^-C, f«§i7 0(O 
tf«{tt«7 4 (SP*>, T«fc*>3@£ 

^JS^r^tfwtMO , */<-I8 OXTJ5BSm4£fi!l^ 

[oo72] *px.T*nig^-ctt#jc, ib]—?/ y =» ^ 

JB^fe/jlS*^— » 80t S£tt&ffll$MtiB7 2 i: ft 

wk^mih-s r t t; aa^raigw^at-fb^B©*! «a 
Lti«gi7 ocDffimmmz&i? h^t^. mm® 

4 7 0<£>ifAPSrlIltb5o 

[0073] sx±.um vitmmim-ett* ^wtcommm 

Zmm-TZz: b\z£ 9, Ii«9a©TM (IP*>, 

a tiSofc^Cg^i:^^, T F T7W 
iflO, T«&«6i^{R 12, |l «WiHfitnR4 l , » 2 
«Rgife^4 2, JB3*M«<*K4 3fc«Sr»o-C, X 
-^i^6 a*©Bi»^»TFT3 0«jt*«»iitpr tfc«t 

.£2SMI6»8U 2©±ffi©»f£«rCME (Chemical M 
echanical Polishing) fcl^tfff tS-tlCi*), 
t^ltt«SOGS:ffi^t5ffe(;Mt5C t tt 9 , 

[0074] w\zu±nm vtcmmmmxte. mm*-< 

yfy^fflTFT3 0li, »*L<ttl33iw^LfcJ;5 
KLDD*jftS:«po«s» iSSSy-^-BB^ 1 bSt;« 

irs/ Mgit^r^oTi^L, *SijS3 acD-gBd^^S 

i aJTfrtt U: V - ^ » V K W ^ffl^c §r 2. 
t;V777-YyI©TFTT'feottil/\ Sfc^HJS 
B^-Cft, j/f^fflTFT 3 o©y— hit® 

SrK««y — dSWSSKWyffl^l eBI] 

e>(ora^2«£A±«>^— h®BiSria»u-ct)«ti\ ^© 

J; 5 l:fa7/^- H^VMi h y 7*/V^- hJW±T'T F 

[00 7 5] (Sait^n-tr*) jjcfr, ±KE<D^Dt«^Sr 
Hoi l nMMmztetf%^%%^mW.r>mk-7v J £ * 

i:o^t, m5s.u?ni6 z&mvxmMirZt, Z.z\izm 

5 & 0«ia 6 ft, JB 1 SHfcJfcfcOfcfctt^fittOUJgT'ei 

12)4^^0 5 ir|R)«(c|H 2-<OA— - A- 

[0076] 5feTia 5 ©xs ( i ) tc^-r «t e> «^ 
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(7>^gt£#*f?ia^.§-ojiSj 9 o o~ i 3 o o'Ccoiatfi-e 

TFT7WS«l O^dfcDS^/^^K&S J: o\z 

TWKISl 0(D±m\^. Ti> Cr, W, Ta N Mo 

y y^tCfc V . 10 0~5 0 0nmSS©I 
U< liffo 2 0 0 n m©lff ©K3fcJg£7&£-f- 

5, -t i-y y^77-rWx5'fv^±!), 

[00 7 7] tit^X* TJiayfcfll 1 1 a ±ic, #J;iK£, 
ftffiXI±»ECVDifc«Jtfc«fc?> TEOS (fh7-if 

• t;py • ->y >5r— h) T EB (x h 9 ■ 

;W.#-hV- M TMOP (f h7->f^- 

7* •tf*m*m^x, NSG, PS 

G, BSG, BPSG) , i^Ov'y^-hif7^S 1 S-ft 

v y 3 vgt^>Kf y = ^Bl<* *» 4 S TiSiffeiSdBI 1 2 
SrflSjS-fi. - ©Tttll 1 2 W«fftt, WZ.tZffi 5 
0 0~2 0 0 0 nmttSo 

.[0 0 7 81 j^l/>T, T«Wl.2±C, &J4 5 0~ 
5 5 0t, jfll<li^5 0 0^WJfctfc#!4S;Mit*i'F 
t?> ifcfi#j4 0 0~6 0 0 c c/m i nOT/v-y^ 
*Ji/7>'JS^*m^tz.W& CVD ({fljxfi, i£73 
|)20~40Pa©CVD) 7W7^'>!) 
a^KSr^-f So SBHStfflftf-e, fi600 

~7 0 0°C(CT^1~1 OBSW, »*L<f4, 4~6B# 
[ig©T=-->vmSSrJ£i-5 irj; 9 v #y S^U 3 ^81 
1^50 — 200 nrnCiJ, £f£ KlifilOOn 

LTfi, RTA (Rapid Thermal Anneal) Sr^ofc 

u— if— A'1*h&i<\ Z<D®%. H^^'f 
ffl(DTFT30^ n^^^/V-Si-f-^A^p^-Y^/Vltf 

iS L,fc£n # 0f Jfe^^ ^4r IM" 1 a .Srfl&fr*- 

2><> 

[0 0 7 9] #c{dlfl (2) K^l-J;?^ TFT 3 0 
Sr*^1-5¥**S la»l9 00~1 3 0 0°C<Df& 
ff, jfSUftft 1 0 0 0°COM*{- «t 9 HRffiE'fb-rS n 
biz.X'O, Xf±«JECVDifc«?lc«fc <9 , ^L<»±Pi#Sr 

11 a Wff^fi, It 3 0~ 1 5 0 nmCD/P$, b< 
ttW 3 5 ~ 5 0 n m(Om.£ b t£ Y) , feftftJR 2 Off $ 
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ft, ft20~150n m<DJ¥$ x $F * b< fi#J 3 0 ~ 1 

0 0 nm©f$i*5, 

[0080] m^x. &mnm2\zztrz&ifc i &<4*>' 

ot-y^v^tcj; 9 x nv^^ h/J>— ;v8 3 SrMTL-fSo 
jglc, SffiCVDfeftJ; 9#y i^y 3>Jg£*t«U 
Htcy^ (P) SrJRtftfcU r©^y v-y 3^*!Sr*« 

ftts, x«» p-f ar^*z<r>i£y v-y ayiRD^ii 

^l;iAL.fcK-7*Hv'!)3yKI:f^tt<tv\ ~ 
io £>/Ky v-y a V^cOJKffrtU $ 1 0 0~5 0 0 nmOJf: 
fftL<l±ift3 0 0nmt*fe5, LT, 7* hi) 

y^77>fS« ! iyf^iaf) < 02^Lfc*n#Ff 
jfe^^-v©*aci»3 a t®^mte(iij^*m^7 

[008 1] gV^TTFT3 0 Sr L D 5t$rf*0 n 
t^;H©TFTtt5i^, ^^Slalc, ife-ffi 

X, P^ifcovi^TcSflW K— /O-h&f&Wk&X. mk. 
20 li, p^t^l~3xio 13 /cm 2 ©K-Xll; 
X) K-^-TSo i*tfcJ:»)**iR3aT©¥9>#«l 
att^-v^/V^^l a' :c^ft(OK-^ 

1 5 ®*m^»J^*m^l 7 1 AtfjfeSEH 3 a fcteffi^b 

^-r-5fc*(C, jfe^i^3 ait) 1 b(BC73XSV'>-7-^. ^"CU 
H6 0 05:^3 a±l:ffMtfct, IDC<P 
ii^VftSi© K-/-?y h^IiSt P-f 
ty 4 1 ~ 3 X 1 0 15 / c m 2 © K-XiCt) 
30 i-So-Sfc, B*^^yfV^fflTFT30tpft^ 

1 d&tfff&ftKW :sflt£l eSr^-rSfcfelc:. B 

fSi, {S*flfco K-^«r«*>r fc, t7tyhi 

il©TFTiLTtJ;<, *Si^3 a 5r-7 7!.i7 t LT, 

;v777'fya©TFTi:lXtJ:^o :©^©K 
-^"k:J:?JH5H«tt«IS*«ffi7 lXt5*36i»3 a t>H 

.40 fc(S»gtft$^5..-. --. - = 

[0 0 8 2] i^i, ^tlt©TFT3 0©#^lSi: 
afctTLT, nft^ITFTMpft^STFT 

Si^lEWj(Hl^^©Jia[HlSS5rTFTTl/-YS«l 0±© 

[00 8 3] w-ifi ( 3 ) ic^-r j; 5 miRmitw 

JE C V D 7" 7 X-t CVD m%r 9 MUmt^V 

(htod ^mt-yy =*^mfrhtez>ffim,ftm7 

so 4Sr2 5 nm«±5 0 nm«T©JtW V^)|SI:i« 
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-jRCTFToy- h«S»BISr»riH-*©»J:ffl^biT/S 
«-fi©43rfEPafl5lcJ:»)JU*BrtB-C&5. -etx, 

m7 4*» <-rsm, «si7oi4*#<45©t > 

5 0 nmWT©if^»i45J; 5fcfMB*WW7 4 

So 

[0 0 8 4] StV^T. Rm#K7 4±fci*mtt0>fc^jK 

h!/y^77>fS^yf^l:i!), El 2 Lfc^o 
# #/<Hi 8 o &tf@£tt&(H!l£MBi 7 2 ' 

St-fSo r«?Bg©vy 3>-g(0BUei: UTI±, 100 
nmW±3 0 0 nmKT8I*»* U^#, irtf£<D$n< 

[0 0 8 5] Ig (4) 7*Fyy;/77 

JiW^Sr^^^-f-SU'^ H6 0 1 Sr^Lfc«JC» ^ 
PP6 0 OT^Lfc^^d^-r^-VfT^^^-^tToT, @ 
J&lttllSMK 7 2'- Srffifitft-fki-S. IP*>> 
h-z'yayi^W S£Qffi:fl!l& MB 7 2 ^^-f 

5. icoii, 7J/<— 18 OlM^ttt K— 
BP*>, ^<-l8 Ott, 7 >-K-7"hv/y = 

So 

[0086] m^. m6<Dx.n (5) k^-tx^k, u 

Y 5 0 0Srl&*Lfcf&ic:, Witf, SJEXfi^ffiC 
VDffi^TEOS^fSrl^T;- NSG, P SG; B 
SG, BP SG/iif<0->y 4r— K#7*JK, Sft->!J a 

y^gfit-> y = ^m&frbtazm 1 fimi6«HR4 1 & 
m&-r& a % 1 JMUfeiKyu 1 ^mma. Mz-tss 0 0 

~ 1 5 0 0 n mflS7?&>S„ 

[0 0 8 7] JEfc, SBlJUIQIfrlKBU 
-ftyiyfV^ ®Stt-Ytf->'K'— Axyfy^fC 

Ky-l'iyfy^i <9, 3 ^ ^ h /V- 8 4 £M?L 

Cr.W, Ta, M o MP d ^W&JS^JR V 1M 
K^co^JS^JK^v */<yir y V^J^.mtf.l 0- 
0-5 0 0 nmS$©Sfl;MLfctl^> 7i HJ V 
if7 7^TkX3~^- y^V.^SrtroT, 111 2 L7t£p#B»r 

[0 0 8 8] IS (6) ±J§«Jt«l9 0± 

fc, fiHJittf, ATffiXttiftECVDifc^TEOS;*;****' 
ffl^T, NSG, PSG. BSG> B P S G ft t"<D is V 

t- h 1J7 mt^ y = *m j *mit~> y 3 vm«*» 
b&sss 2 spfl*6»4 2 «r»/jt*-* c ^-2-siigffeigagi 

4 2 (0^J¥(±, 0i|;t ff 500~1500n miSt'fc 
5, 



^2 

[0089] m^^x, $82mw\®&s&4 2\zM-rz>EJ& 

©K7-fx?fy^l:J;*), ^1/77 V*— >v% 1 £|ffj 
£ bfr— /^h. 1 b Wi — <DT$k\z. X. 

k i. <o , aTt+t^A 1 ^o^sffitt^ja^JS^ y im k 

10 f^lKtLt, ftl0 0~5 0 0nm©)*$ 1 jtft 
L< (±$J3 0 0 nmlCita-f-^, ^Lt> 7 * h V 7 7* 

[0 0 9 0] ?fcfc:l6 (7) lC^-r<t9{-, ■T— 
a±SrS5<t5^, Miff. ^JEXtt^fiECVDffi^T 
EOS^¥^^T« NSG, PSG, BSG, BP 

SGiSeifovy *r— h#7xm, Iftvyaygm 

m3JBmifi8UR4 3<OMfft4, Mitf5 0 0~1500 
[00 9 1] gg^T, J|S3JiMlft«K4 3lC»r*Rjei: 

©K^^^-y.^-V^tCi*)., =>>^^ h*:— /V8 5SrBS 

[0 0 9 2] fcV^T, l3lW«i®4 3±(C, ^/^s/ 

0 — 2 0 0 nm0DJ¥$tc:it«1-3o -t b"C, 7* h y V 
^77-fStfiyfy^KJ:!), IH2tc^Lfc*D#F^ 

30 asit*R*fSfoj«ftsi«^fflv^*fr^tt, a i m<D 
[0093] w&^x. wmmm9 a ©±t*M? 

KX<0, EfflJ8£l6 (B3Mi4#l) 

So 

[0094]i*« @3^0t|214tC^L,fc7tt(Sl««2 0 

40 2 3^U??gi^i: UT<73iS7tM (il4M01.5#I). 

mz_t£&m?v J**7.'<y# Vtz'&, 7*hVyy 

*3t»»±, W*tttf*5^Sf±*< . Cr, N i , A 1 

\,\ ft. TFT7WI«10lt, ^'-^il^ea, 7J 
/<-!8 0, TS^TtMl 1 a *"««36fii««ra3etTlx 
tf< ttfamm. 2 0-Ji©I-2 2 3^f<-It- - 

So 

so [0 0 9 5] -eof*. >PT[6]StS2 0 (D±m\Z7./<y ? & 



t$ 132001 -356709 (P2001-356709A) 



(13) 

23 

mmzx<o, i Tom<omwmn&nm** o~2 

0 0nmO*SlC*ttt5rifcJ:*», *H*n*« 2 1 *r 
«J*i-5. *f[SjmM2 1 cD£ffi}c#y -Y 5: KJR© 

i8, gdfaBl2 2 (0 3&tf0 4#J$) jWMtSJlfi. 
[0 0 9 6] ±J6<DJ:5{c=S-gdSM^$ttfcT 

FTTKIffil 0t»(SlSS2 0tli > SffilKl 6S 
0 ! 2 2^It5J:5lci/-/Vtt (0 1 42fcU ! 0 1 5# 

©fflIB] K=. , Mx. tfHgtf»»<z>^ -f v ir WL& £ L 
■C*5tt»i^ft§IS*u-C» SrJtSffWffoflg 5 0 

[ o o 9 7 J £*±tft9§ Ufc <fc o {c*SSt5t7 B D-fe^-efi, 

i5©is o) so* (4) x\ m— = 

X\ MSfiUfc*liafc^«©«»3t^8«SrJt<ft«)** 
^Sjg-C#5o IS (4) T% ^/^-S8 0 5r/i 

Otfcot, TFT3 OlCifflKIfiB 
LXtTFT3 0 ^^fi^s^y y^ffiiifct.* 

[0 0 9 81 ($ 2 UStftKIIB) H7i6»feH94r# 

Hi-s. H7i4, r'— 
^ds^^tt/tTFTTU^raswiafstjw-sp-anBi-e*) • 30 

*«5tsr*i-A-A' mmwx'h v . 09it -twae^ 

«fc*Stt*A-A' WfSElT'fo^o El 8&tf0 9 K 
fci^Tfi, £Ji^#^W£0ffi±T|g|&^11g£:®«©;*: 

#>Tfc5, Silt, 0 7d»£>0 9t;i*iVT > 01*^03 

[00 9 9] HI 7X0=111 8 tc^-t-j: 9 (c, % 2 HJS^fg 
Tfi, IBl.$Si6JBflB££fc!K ±ME3fcK9 0;P#&L-~«° 
T*5f>T (JEK, rtHC#otl2i^M4 2M 
av^^ h*-/U8 4*s#&LT*i£>-f) » fWc, * 
8 0iR-V!)a VJB*» & 4 4 g^ltfilSM 
817 2^ a y ^ ^ h 8 6 Sr^ UTTIDtli 

1 i a fcttttstt-c, mfcmmmtztix^^,, * 

fc, a £R-Ji)&»£>-Ctt*< , ±N£#JS 1 a © 

*m®i 7 2 ttmmfcmi 7 4^vxM^nam^ *° 
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^wr7L^rte*J: 51c, 0 8{c4oJt5±«w;£/^^s< 

Six. SWS* 1 7 0 £if *£-t£5 <fc 5 

a(75H18 4 3 W^!ffi^Jfit@J*m®9 aH®3^? h 
*-/V8 5^M?LStuT^2. 0 te*. faf^il 7 0 CD 

2.Si*«®9a, ^Ig2 0^©iMt*T> 0 2 

i»?>H4 k:* l/csb 1 mmmm^m^ t mmxh z> 0 
[0100] '&^xm 2 zmj&miz. xtitf, &mm<o# 
HDfiSr*4< £ t«»»fcajn-5T»aE*uti 1 

a tt, flBfe*MB©*fc fe-THI 1 fC* Lfc^*^ 3 0 0 £ 

vx<Dm.m\>m-rz><, ^lt, ^©.fcSfcTJMbfciiiii 
ia{±#f*b<»4, mimmi&mz*5vz > ±mi&yti&9 

[0101] ft, 09t^LfcJ: 5t-*«S*l 7 0 
*r, ifeSB3al;S65il*l:f? (L^Stc) .f^?)ii. 

{-) i^0^AyXh^\ Z<Dig&, jfe3B»3 aKljBofc 
lif**BI!D««Sr^»wi2:Wft^J:5fc» MftU 

fll9 aT(C^ttJ$-Brfc#, £©«3-fciBJMM9 a 
i^roay^i; h*:— /H 8 5 riSM?L$*VC^-5<, 
[0102] (^3HiS^): -JJcRt^H 1 0*W1 2 

xmw-tZe mi of*. <f~-*m. m 
xh'o. mi iii> m i o\z*5vz,jj/<—m*'p>btir 

5±*Mi»«r*tA-A' iIElT*J)9. 012 

^cO^^^JlitJ ( 1 5 A - A ' WfS0-efc5o W, 0 
1 IMil 2^*3V>Tf±. =S-g^#gB«-^0ffi±T'|g 

*h^-c,. 0 1 ^>fe>0 3 .(SB i.mmmm) mmmt mm 

[0 10 3] 01 OMil l{c^-TJ;5{- > Wi3MM 

jtmxi*, m2mmrmtit-<x. m-^v =>>-m^b 
t£%jj^-m 8 o ' £ 1 7 2 * £ 

•c»4, m2mmrm<Dm&tmmx&Zo 
[0104] ft o trig «t^tf s . 

a (4. aW&HMB©*fc e>-T0 1 ic:^ Lfc^*^ 3 0 0 £ 
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mmvtm&mffi: 1 1 2 ■ &a*jHK3*vcv*sfc#>« rtt 
\zB&w*R&-f : ^n*V5±xz 3, 

[0105] ft, HI 1 2 L7c=t 5 (Cg^l: 1 7 0 

aOi«jiJtKWV««l e*»t>3BER$nfc^l#ta5SriS 

frt^Oziy? $ h*— /H 8 5 ^M7L$nxv^o 
[0106] «±tftPJ Lfcfg 2 XtfJB 3 Hffiff^T'tt, 

^inJ6^«8©^a-i:ttM/«etj, rmmftmi 1 a^ei 

«*^3 OOi Lt©iiS:}|fc^v^ii)tl5rf»S 

T F T 3 0 ©±Tic±S^ftlK&trFJf MSS^* SB 

[0107] ;;-e, hi 3Sr#flRur*«M©«-*l6 
»M8©« *0fc*SS11li:*5tf- 5 T«363tJ8l £ ±giSftffil t 

dri^ mi 3(4, TmmytmRxf±mmytmw&m 

[01081013 (w^-f i 5 fc, frJOBWH-Ctt, T 
- *&%JR i i a jfetf±JMBtK'9 -o*K;«Hf*tK:»riW5 
ftTJo^ TJMBfc* 1 1 a tt, ¥ffi«Jfcjl'CJbJM£3fc 

tcfcS^HI^©^^ f-^iWTFT^Il, 
[0 10 9] Set, *t|pj£«2 Offi!l^6>©Alt3t^± 

»K*«9o©^««A»e.»±*mufcTJia5*i«i 1 

*s*4-f-5Ci*^*«)fc*«SK±-C**. TFT 
TWlSl 0«yd^(DSf9*^TSffi^l 1 a©?£ 

KW^ffcixtf , T F T 3 0 {CiSgEB^Hfc v P=y 



[0 110] 6t±lttW Ufc#SUt 

*/<-i8 oSTfttvy ayia^it, 

tt*s*>5 K-T'Hv-y 3Vi>f)W$HTt)±l\ r© 

io 9, TFT 3 0^j5^BEBbTt>^**S'7'y 

i?[9Jgi:/j:t>fc</\ > --©iSl-*^— S8 OSrjgmte© 

K-^ h y a yi^ijatit^Ktt, TFT30i 
t tft 30 (bp*>, y- hmm*Mf&-rz>7£&&3 

a) i a>mitc^"«E-t-S JBMI6IWK tt&mtttt) ©«»£ 
400nmSJlitti<0W4U\ ^oT, r©i 5 
^ctt:^6<]J»v^M^^)KSr^a§fi©^«fl£l^Srt LT 
^■©SSUH^a^ttSSLOfev* (BP*>, StWttSI© 
*Eff»JlRtt;«U-C*JI^/hS<*o-CU4 5) ©T\ S 

yfy^Lt, 2 5 nm~5 0 nnKDil^ftlKt 

©IS (4) fcjavvr, *A-g8 OtteZ&ft&^X 
^t5iift<, *^-i8 0StJfgl^me:<I!l^*«« 

fc, */^— 18 0 tlSl-v-y 3 VJB*»b*5mffiS:®* 

[oiii] u±m.wvtc&mMBm^#^xi±, 

7 2 /iS^-jf 8 0 t m—is V a y)f^ 

f.MJixti^*, mmm±®mmmm7 1^^^- 

18 0 tlRl— v-y ■nyg^bM^Jxttiv^ *fc, 

J£l±tftBJ Lfc#HIS^«T'fi, 80t Ir)-v- y 

/K y -> y a >^e>/«c-5*Siii 3 a uiis 
— mfrbteffcZfox^Ztf. 0ilK.fi 1 TOlA>5))ie5I 

-^^^(D-e^^fe^$^Tt><tv\ Hie, 

{£<IiJ§*SH(±, TFT30©±1 («*.tf, *S^3 

a kmxw&M&wtmi 1 twiw^-^nie a isr 
*«tt«**ws7 1 t©m) izmm&hxhx^i^ 

TFT30 <DTM \cmm ZtlX- <b-«fc V-\ L S*i^-3-- 

0 0 1 Lt«it5Wi mfem.fo®mmm,mt<nm 
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[o 1 1 2] m*-T. ±jfi ufc#n*j^*f±, H^m@ 

[0113] (SM^fttw^M) EJLt© 

£EI 1 4Rt^El 1 5 L-TlftBJi-^o ^ 014 

tt, TFTTWISl OSr*r©±K7l£#3ixfc6*/fc 
S*i:*»c»l6l»*E2 0©«*»5>A*i¥ffiia-tf*>5» HI 
1 5f±, Ell 4CDH-H' 

[0 1 1 4] Ell 5K*SV-C, TFT7W1S1 0 CO 

±i;ii, is— Mi 5 2iSs-t©»n»o-cia:»t6>n-c*s 

5, *©l*l*lfcafefTL-C, «*.tfSB2a*M2 3 iBC 
^VS4M&5#3fta»bJ&5iIi&^$W&l 0 a©Di2£ 

5. ->-A4*-5 2<7)^fly©ffi«fctt, f-^l6aCB 
#«**3ffi*-f ;vmiSt5: ilCfctj/r-**! 

6 a ^mwyr^-^nmrnm^ 1 o 1 air^suigjssf 

iRijS-T-l 02^TFT7Wlfil 0©— fflfcifto-CR 

0Bg 1 0 4 £5, ro-atdPS-r?. 2 5ZZH»o-CKIte> 
ftT^S. ££flft3 a fcflHie£;h,3*aS«*SigasiB« 
tftfeftv^ftfeti, ££IMBKi[eIB 1 0 4 f±K-#J/c(t 

& 1 0 1 SriB^^tattE 10a <oa}C»oTW{l!ltcK^lJ 
U'CtJ;i\.«tTF,TTK mWL 1 0 ©& 5 — 52K " 

0S§ l 0 4 M&ofc <*/t»0«»©Ei» 1 0 5 "b 
tuTV^So ttfa»£2 0©a— gB©'>fc< £ 

t l@BfJC*SV>Ttt, TFTTU-<S1S1 0 
20t ©IHJ-eflljRfltjfcaiifiSr £ 5fc»©*»*t 1 0 6 *s 
^ltb^T^-5„ tLt> Ell 5 Kifrt 014 

(c* Lfcv—/w*t 52t mam t$m%*ftm&mm 2 

O^S^v'— 2tCfc«5 TFTTH'Sfil 0tc@ 

• [01.15] HvT.FTTKIIlOitB, r*t£> 
Wx-^i^lB»l[H]SS 10 1, Sfe^IEiblElSg 10 4 ^ic 

-[0116] EtiHl-i^Bl 5Sr#RSLTtftWUfc# 

mfijKMntrtt, ¥—*faWMmi& 1 0 1 s^s^iesb 

0K1 04S-TFT7H'S«l 0<D±tw^{t5^fe!9 



■2S? 

^JxFiTAB (Tape Automated bonding) 3S1£±(;: 
IS^tltli^LSIlI, TFT7WSS10IDI 

2 OCD^yt^AMi-^MRXfTFTTU^mmi 0© 
ttllt^ailt-t-5fl!H-f4#^x Wtft TN*"-K, V 
A (Vertically Aligned) K, P D L C (Polymer D 

ispersed Liquid Crystal)^— K^cOftf^^t— / 

— v y — h f'/ / — 7 y -/7 y ^ ^t- K© 
[0 117] £A±KWL.7t«-Sat?»IBJw*JltS«553t^ 
h^/l^Cfi&^RGBfe^/B©^^^ 

*©fiyWBt£#l;i, MiS]IS2 0±l«lt<)J:^ o 

*3t^S?ll«r3ifflt?#S. *j-faS«2 OidlPi 

l/\> fe?>^l4v T F T T m& 1 0 ±<D R G B KMfa 

A*t*©*3ta*Srl6l±-*-Sii:-e» W*V^««3t*Be 

[0 118] *«Mf±» ±aufc#H16»»H:l8e>^5 
T*fo«9, ^© J: 5 Jit I5rff^ 
[ElffiWflfi^lftBJ] 

[Bii] *«w©*i*i6»ift©m**^isitti=*i»t5 

JtbHfc#a*^-» IBi»«St©«MI5lHllST?*>5o 
[El 2] *isatJ^ffll©*»3t^«1ttK*s«t59*-^ 

©ftBSfi-5«*©B*»©spiB0-^ifo*. • 

[EI3] E12©A-A' ^rffiEI-Cfo-So 
so [|2|4] EI2©B-B* KfffiEIT-foSo 
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las] %\mmwn>*%*&&%toWk-7***K. 

4&tf05 hWm^M 2 <DA- A' »fSMB-B' Br 
ffit»J5S«T/TtlSH (*©1) -C*>5. 
[1216] »l50BlMi©WWfc*»«0*3t^ , B*^K 
*st* 5 *Illctslt 5TFT7K S«UJ©#J1 §r , El 

4&xfm5 tmmz.m2<DA-A' mmRUB-B' m 
ffin*tt£$-fr-c*i-isia (^©2) x-foSo 

[0 7] m2Hffi^fl8©«m^#SB^*J(t2»7 ? -f 

[0 8] ^2Hli£^fc*5»t5*/<-MSr^^i:i-2)i 

[0 9] SS2Hjft^«©^W-J3^50 7©A-A' 

[010] iS3-3l!B»«©««*^11K*S«-S , 7'-* 

©ffi^®i-5«^c©®*H©¥ffi0t?*>5 o 
[011] ^3HtS^tc*J»t5*^-SSr^»i>i:-r5 
±*««#3tS:^-Ma 1 0©A-A' Wrffi0-efoSc 

[012] %z%mm<D$LWM\^v%m \ o©a- 

A' Brffi0T?fcSo 

[013] #3?M»lllJ:j3»t5±JiaBtJHLRttT]iai* 
iSISrtttti LT^-TT FT7 U-fStg©«^©¥B0-efe 
5, 

[014] #9S*J&«©*ftft¥lS«fc*il?5TFTr 
W3etE«:-t©±fc«/«Stufc*«idES*i*l-«-|Rl* 
tS©{RI*^l.fc5pS0-Cfe5c 

[015] 01 4 COH — H' »fffi0-efcS, 
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